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ABSTRACT 


Two  types  of  demand  studies,  namely,  demand  for 
individual  commodities  by  the  single  equation  approach  and 
the  allocation  aspect  of  consumer  demand  with  complete 
system  of  demand  equations  are  analyzed  in  this  thesis. 

These  demand  equations  are  analyzed  in  terms  of  expendi¬ 
ture  equations  using  the  contemporary  Canadian  data  for 
the  period  1956  to  1965  covering  nineteen  non-durable  goods. 
Variable  coefficient  models  are  used  to  capture  the  dynamic 
aspects  of  the  demand  functions. 

This  thesis  strongly  supports  the  specifications  of 
proportional  habit  formation  coefficients  in  dynamic  demand 
functions.  The  linear  expenditure  system  also  yielded 


reasonable  results. 
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CHAPTER  I 


INTRODUCTION 


The  main  purpose  of  this  study  is  to  explore  Canadian 
consumer  behavior  with  three  different  model  specifications. 
The  Canadian  consumer  is  represented  in  a  traditional  model 
utilizing  the  theoretical  properties  of  demand  analysis. 

In  the  second  place  the  same  consumer  behavior  is  studied 
under  the  influence  of  changes  in  tastes  and  habits  over 
time.  Finally,  focusing  only  on  non -durables,  the  linear 
expenditure  system  is  analyzed  in  relation  to  the  Canadian 
da ta  . 

The  first  model  is  traditional  and  is  also  called  the 
fixed  coefficient  model.  This  is  in  conformity  with 
Houthakker's  [11,12]  double  logarithmic  form  except  a  linear 
form  is  assumed  here.  The  consumer  expenditure  on  any 
particular  commodity  group  is  a  linear  function  of  total 
income  in  real  terms  (real  disposable  income)  and  the  rela¬ 
tive  price  index  of  that  commodity.  The  parameters  are 
fixed,  that  is  the  elasticity  of  demand  with  respect  to 
price  and  income  are  constants  over  time.  This  traditional 
model  fails  to  allow  for  changes  in  tastes  and  habits  that 
can  influence  consumption  patterns.  A  residual  time  trend 
variable  is  introduced  as  an  exogenous  variable  to  take 
care  of  these  residual  variations.  Thus  the  quantity  de¬ 
manded  is  not  only  a  function  of  income  and  relative  price 


? 
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but  also  a  function  of  an  exogenous  variable  that  changes 
over  time. 

The  second  model  is  the  traditional  model  with  vari¬ 
able  coefficients  which  can  be  considered  as  a  dynamic  form 
of  demand  functions.  So  far  the  Canadian  data  has  not  been 
exposed  to  this  model.  The  variable  coefficients  are  in 
two  forms.  First,  the  parameters  are  linear  functions  of 
time  [28].  The  demand  elasticities  are  no  longer  constants 
but  represent  the  systematic  changes  of  tastes  and  habits 
of  the  consumers.  The  second  one  is  the  habit  formation 
model  [17].  Most  economists  agree  that  past  consumption 
habits  will  influence  present  consumption  expenditure  [22]. 
In  this  case  a  change  in  prices  or  incomes  will  cause  a 
change  in  consumption  which  will  induce  a  change  in  tastes, 
which  will  cause  a  further  change  in  consumption.  The 
parameters  are  functions  of  consumption  expenditure  in  the 
previous  period.  A  special  case  of  this  habit  formation 
model  is  the  proportional  habit  model,  in  which  parameters 
are  proportional  to  consumption  in  the  previous  period. 

TIi is  is  expected  to  represent  the  changes  in  tastes  or 
habits  or  the  introduction  of  new  commodities  in  the  market 
better  than  any  other  formulation  tried  before.  The  demand 
equations  are  also  analyzed  by  introducing  proportional 
habit  coefficients  along  with  the  residual  trend  as  an 
explanatory  variable. 

The  third  model  is  the  linear  expenditure  system  of 
demand  equations  on  which  much  empirical  work  has  been  done 
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by  Stone  [22,23,24,29].  So  far  there  has  been  no  attempt 
on  linear  expenditure  systems  of  demand  functions  utilizing 
Canadian  data.  Only  a  fixed  coefficient  model  is  attempted, 
here  with  expenditure  restricted  to  non-durables.  The  uti 
lity  function  underlying  this  system  of  demand  functions 
is  additive  implying  a  kind  of  independence  among  the 
commodity  groups  [17].  The  expenditure  on  any  non-durable 
commodity  is  a  linear  function  of  total  expenditure  on  non¬ 
durable  goods  and  all  prices.  The  expenditures  on  any 
commodity  is  the  sum  of  two  expenditures;  the  expenditure 
on  the  necessary  quantity  of  that  good  at  current  prices, 
and  a  proportion  of  the  supernumerary  income  measured  by 
total  expenditure  on  all  non-durable  goods  less  total 
committed  expenditure. 

Data  were  obtained  from  Mr.  A.S.  Forti  ,  Dominion 
Bureau  of  Statistics,  Ottawa.  The  data  cover  the  quarterly 
expenditure  seasonally  unadjusted,  on  non-durable  goods, 

i 

at  constant  dollars,  divided  into  19  categories.  The  price 
indexes  are  available  for  all  the  categories  at  1957  base 
year.  The  quarterly  data  on  the  population  of  Canada,  the 
real  disposable  income  (personal  income  less  personal  direc 
taxes  in  real  terms)  and  the  total  expenditure  on  all  non¬ 
durable  goods  at  the  constant  dollar  values  are  obtained. 
The  data  are  transformed  into  per  capita  figures  and  analy¬ 
zed  both  in  aggregate  and  per  capita  terms  for  comparison. 
Our  main  forms  are  aggregate  expenditure  functions  and  for 
the  purpose  of  this  study  these  19  categories  of  non -dura bl 
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goods  are  grouped  into  four  main  classes.  The  ordinary 
least  squares  method  of  estimation  is  adopted  for  analyzing 
the  fixed  and  variable  coefficient  models  treating  them 
as  single  equation  multiple  regression  models.  Seasonal 
quarterly  dummy  variables  are  introduced  to  represent  tem¬ 
poral  effects  between  different  quarters.  The  linear  ex¬ 
penditure  system  makes  use  of  two  stage  iterative  procedure 
with  a  basic  ordinary  least  squares  method. 

The  second  chapter  deals  with  the  theoretical  part 
of  the  three  models  and  the  functional  form  that  is  used 
in  this  study.  The  results  and  meaning  of  the  elasticities 
of  the  fixed  coefficient  model  and  variable  coefficient 
model  are  explained  in  Chapter  III.  Chapter  IV  reports  the 
results  of  several  iterations  on  a  linear'  expenditure  sys¬ 
tem.  The  final  chapter  is  for  conclusions  that  are  derived 
from  this  study.  The  grouping  of  the  commodities,  the 
aggregated  group  expenditures  and  the  aggregate  group  price 
indices  are  set  out  in  the  Appendix  I. 
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CHAPTER  II 


THE  MODELS 


The  specification  of  the  relationships  to  be  studied 
is  the  subject  matter  of  this  chapter.  Specification  of 
the  demand  models  depend  on  the  type  of  empirical  investi¬ 
gation.  Demand  studies  can  be  classified  into  two  major 
groups:^  "To  the  first  group  belong  those  studies  which 
concentrate  on  an  empirically  acceptable  explanation  of 
demand  for  individual  commodities,  while  the  overall  rela¬ 
tionships  between  the  quantities  demanded  of  all  commodities 
in  the  budget  remain  in  the  background.  The  second  group 
of  studies  is  chiefly  concerned  with  the  allocation  aspect 
of  consumer  demand  and  has  complete  systems  of  demand  equa¬ 
tions  as  its  object.  The  overall  restrictions  on  demand 

equations  provided  by  the  theory  of  consumers'  choice  play 

2 

a  dominant  role  in  these  studies." 

The  first  kind  of  demand  studies  are  concerned  with 
finding  a  model  where  the  quantity  demanded  (or  expendi¬ 
ture  on  that  commodity)  of  an  individual  commodity  is  ex¬ 
plained  by  its  own  price,  price  of  its  related  commodities, 
and  total  income.  This  is  the  approach  followed  by  many 


1  An  exposition  of  classical  demand  theory  is  avail¬ 
able  in  [9]  pp.  6-34. 
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Barten  [5] ,  pp .  213. 
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investigators,  who  worked  with  Canadian  data,  like  Holmes 
[10],  Houthakker  [11],  and  Reddy  [21].  Two  of  the  models 
considered  here,  namely,  fixed  coefficient  model  and  vari¬ 
able  coefficient  model,  belong  to  the  first  group  of  demand 
studies.  The  linear  form  of  Houthakker' s  double  logarithm 
system  of  demand  functions  is  followed  because  of  its 
simplicity  of  calculations.^ 

To  compare  both  types  of  demand  studies  mentioned 
earlier,  we  have  also  estimated  linear  expenditure  systems. 
Linder  the  assumption  of  the  existence  of  individual  demand 
functions,  we  shall  assume  that  market  demand  functions 
are  theoretically  plausible.  The  analysis  is  based  on  such 
aggregate  demand  functions.  "Any  system  of  demand  functions 
implies  a  corres pond i ng  system  of  expenditure  functions 
[17]".  This  thesis  will  focus  on  expenditure  functions. 

The  three  models  that  are  investigated  are  elucidated  below. 

Fixed  Coefficient  Model  or  Static  Demand  (or  Expenditure) 

Functions 

A  number  of  investigators  have  worked  on  Canadian 
consumer  demand  functions  with  fixed  coefficients  using 
time  series  data.  H.  Schultz  [30],  A.  Powell  [19],  R.A. 
Holmes  [10],  H.S.  Houthakker  [11]  and  others  are  pioneers 


Even  though  this  system  does  not  satisfy  the  theore¬ 
tical  properties  of  demand  analysis,  "this  function  remains 
without  serious  rivals  in  respect  to  goodness  of  fit,  ease 
of  estimation,  and  immediacy  of  interpretation"  Houthakker 
[11],  p.  278. 
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in  obtaining  demand  elasticities  of  selected  commodities. 

Powell  used  a  simple  linear  model  with  expenditure 
on  a  particular  commodity  group  as  the  dependent  variable 
and  the  total  expenditure  and  prices  of  its  own  and  other 
commodities  as  explanatory  variables.  Holmes  explored 
demand  for  beef  and  pork  and  used  per  capita  data  to  adjust 
for  population  changes.  He  introduced  trend  as  an  explana¬ 
tory  variable  to  take  care  of  changes  in  tastes  and  pre¬ 
ferences.  A  relatively  simpler  form  is  followed  by  Houth- 
akker.  The  dependent  variable  is  per  capita  expenditure 
on  goods  and  services  at  constant  dollars,  the  explanatory 
variables  are  relative  price  and  total  expenditure  on  all 
goods  and  services  per  head  at  the  constant  dollars.  Ordi¬ 
nary  least  squares  method  of  estimation  is  used  to  estimate 
the  parameters.  The  Bank  of  Canada  [2]  fitted  a  regression 
equation  on  consumer  expenditure  on  all  ncn-durable  goods. 

The  fitted  regression  is  highly  aggregated  for  all  non- 

» 

durables. 

A  linear  functional  form  is  a  first  approximation 
to  express  quantity  demanded  as  a  function  of  the  explana¬ 
tory  variables.  The  linear  form  is  assumed  because  of  ease 
of  estimation.  The  theory  specifies  that  the  quantity  de¬ 
manded  is  effected  not  only  by  its  own  price  but  also  by 
the  prices  of  all  other  related  goods.  The  principal  ex¬ 
planatory  variable  used  in  this  analysis  to  capture  the 
effect  of  variation  in  other  prices  is  the  relative  price 
index.  Even  theoretically  there  are  strong  arguments  for 


}2y  .t,  b  'P''  ^ 


8 


using  this  variable  rather  than  all  the  prices  [11].  The 
introduction  of  relative  price  index  is  not  uncommon.^  In 
the  present  study  the  relative  price  index  is  defined  as 
the  price  index  of  that  commodity  group  divided  by  the 
price  index  of  all  non -durable  goods.  The  other  explana¬ 
tory  variable  is  real  disposable  income,  which  is  equal  to 
personal  income  minus  personal  direct  taxes  deflated  by 
the  consumer  price  index  of  all  goods  and  services  at  1957 
dollars.  The  dependent  variable  is  not  the  quantity  de¬ 
manded  but  the  expenditure  in  constant  dollar  terms  on  that 
particular  commodity  group.  Thus  the  first  formulation 
of  the  fixed  coefficient  model  at  time  t  for  the  i th  com¬ 
modity  group  is, 


0) 


where,  E ^  = 
Y  = 


Expenditure  on  ith  commodity  group  at  constant 
do! 1  a  r  s  . 

Real  disposable  income. 

Relative  price  index  of  the  ith  commodity. 


In  explicit  linear  form, 


See  for  example  Holmes  [10]  and  Reddy  [21].  In 
Holmes  study  the  relative  price  index  is  defined  as  the 
ratio  of  pork  price  index  to  the  consumer  price  index. 

Reddy  used  the  relative  price  index  as  .  the  pri nci pal  explana¬ 
tory  variable  in  determining  the  elasticities  of  demand  of 
non-durable  goods. 


ol  re.  r *  ii  /taf4  ,/  s'  ft-  '  'f  s  ••  *  1 
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E • .  =  a.  +  b  .  Y ,  +  c.P.. 
it  i  it  lit 


Hereafter  this  is  called  a  linear  expenditure  equation. 

Let  b  stand  for  the  income  coefficient  and  c  for  price 
coefficient  in  all  specifications. 

The  distribution  of  expenditure  on  any  commodity 
group  is  governed  not  only  by  the  real  disposable  income 
and  relative  prices  but  also  by  the  changes  in  tastes  and 
preferences,  habits,  and  new  commodities  in  the  market  etc. 
There  are  certain  dynamic  factors  [28]  which  include  a 
resistance  on  the  part  of  the  consumer  to  immediate  changes 
in  his  habits  which  may  be  demanded  by  changes  in  his  cir¬ 
cumstances,  the  effects  of  stocks  of  commodities  held  by 
the  consumer,  and  the  fact  that  consumers  take  into  account 
not  only  changes  that  have  occurred  but  also  those  that 
they  expect  to  occur.  An  important  change  in  the  structure 
arises  from  the  direct  and  indirect  effects  on  tastes  and 
habits  at  any  time.  Changes  in  tastes  and  habits  are 
expected  to  change  the  expenditure  slowly  and  so  they  can 
be  represented  to  a  first  approximation  by  introducing  time 
as  an  explanatory  variable  in  the  expenditure  equation. 

Thus  a  linear  expenditure  equation  should  be  representable 
of  the  variations  in  income,  changes  in  prices,  changes  in 
tastes,  preferences  and  habits  of  the  consumer^  along  with 
his  family  composition.  Such  an  expenditure  equation  forms 


1 


The  dynamic  theory  is  further  explored  by  Poliak  [18]. 
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the  second  formulation  in  this  study.  It  can  be  written 
as  , 


Eit  ■  e1(vpn>T>  (2) 

T  is  the  residual  trend,  T=l,2,3,...,n. 

The  complex  of  preferences  of  families  varies  not 
only  because  of  variations  in  the  inherent  tastes  of  indi¬ 
viduals  of  the  family  but  also  because  of  the  variations 
in  the  age  and  sex  composition  of  the  family.  Treating  the 
data  in  per  capita  terms  is  expected  to  reduce  this  varia¬ 
tion  reasonably.  Thus  the  first  two  models  are  evaluated 
with  both  aggregate  and  per  capita  data. 

Variable  Coefficient  Model  or  Dynamic  Model 

Stone  [28]  advocates  that  changes  in  tastes  and 
habits  are  extremely  important  over  time  in  determining  the 
amount  demanded  of  any  commodity.  According  to  him  variables 
like  changes  in  family  size  are  less  important  than  the 
changes  in  tastes.  It  has  been  noticed  in  U.K.,  during 
1928-38  the  number  of  smokers  increased  by  32 %  while  the 
adult  population  increased  by  only  9%.  The  increase  in 
smokers  is  due  to  the  changes  in  habits  which  offset  the 
increase  in  population.  Changes  in  tastes  and  habits  may 
be  reflected  in  the  response  to  economic  variables,  income 
and  prices.  Farrell  [5]  noticed  that  over  time  "the  res¬ 
ponse  to  a  given  rise  in  income  may  be  different  to  the 


■ 


. 


response  of  a  corresponding  fall,  and  that  the  same  holds 
true  for  responses  to  changes  in  prices.  Thus  if  the 
income  elasticity  is  positive  but  greater  for  a  rise  than 
for  a  fall  in  real  income,  then  the  mere  variation  of  real 
income  over  a  given  range  will  lead  to  an  increase  in  con¬ 
sumption  at  all  levels  of  income.  IT  a  taste  is  being 
developed  for  a  particular  commodity,  it  may  be  hard  to 
return  to  the  previous  level  of  consumption  when  real  in¬ 
come  falls  back  to  its  previous  level  while  the  full  oppor¬ 
tunity  may  be  taken  of  an  increase  in  real  income  to  in¬ 
crease  consumption  still  further.  It  seems  highly  plaus¬ 
ible  to  suppose  that  some  kind  of  changes  in  tastes  and 
habits  act  via  income  and  prices  in  this  way'O  There 
should  be  some  method  to  represent  these  effects  in  the 
expenditure  (or  demand)  equation.  Stone  [28]  suggests  the 
dynamic  demand  functions.  The  main  fact  that  emerges  from 
this  discussion  is  the  contrast  between  the  influence  of 

i 

income  and  prices  in  static  situation  and  the  way  in  which 
changes  in  tastes  and  habits  effect  consumer  behavior. 

The  simplest  way  to  represent  this  behavior  is  to 
make  the  parameters  (the  coefficients  of  income  and  the 
coefficients  of  relative  prices)  time  dependent.  Thus  the 
dynamic  nature  of  the  coefficients  will  reflect  the  changes 
in  tastes  and  habits  on  income  and  prices  which  govern  the 
consumer  behavior.  The  income  and  price  elasticities  of 


1 


Stone  [28],  p.  271. 
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expenditure  are  no  longer  constant  over  time  but  indicate 
the  systematic  changes  in  tastes  and  habits.  This  can  be 
done  in  two  ways. 

The  parameters  depend  on  any  variable  which  take  pre¬ 
assigned  values  at  time  t.  One  such  variable  is  time  it¬ 
self.  The  simplest  possible  is  to  introduce  T  linearly. 
Thus  the  coefficient  b ^  of  income  and  the  coefficient  c ^ 
of  relative  price  for  the  ith  commodity  can  be  written  as. 


k  k  k 

b  .  +  b  . 

1  1 


c 


it 


(3) 


This  is  called  the  linear  trend  model  [23,24]. 

This  change  is  incorporated  in  the  fixed  coefficient 
model  (equation  1)  set  up  earlier.  "Thus  the  new  model  can 
reflect  either  an  increasing  taste  for,  or  improved  poss- 
ibilities  of,  say,  transportation,  though  it  cannot  reflect 
a  taste  for  anything  which  first  rises  and  then  falls''.^ 

An  attempt  is  also  made  to  compute  the  systematic 
changes  on  one  of  the  parameters  independently,  if  any, 
keeping  the  other  fixed. 


l  .  e  .  , 


k  k  k 

b  .  .  =  b  .  +  b  .  T 
it  i  l 


cit  ci 


(4) 


1 


Stone  [28]  ,  p .  51. 
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and 


(5) 


The  second  type  of  variable  coefficient  model  is  to 
make  c  and  b  functions  of  some  appropriate  combination  of 
past  expenditure  [22,28].  It  has  been  argued  that  past 
consumption  patterns  are  important  in  determining  the  pre¬ 
sent  consumption  patterns.  The  linear  trend  model  implies 
that  the  changing  tastes  will  continue  to  increase  the 
expenditure  in  spite  of  prices  and  incomes  remained  con¬ 
stant  over  a  long  period  of  time.  Poliak  and  Wales  [17] 
set  up  a  habit  forma ti on  model  where  each  parameter  is  a 
linear  function  of  the  past  consumption  expenditure.  The 
expenditure  on  any  commodity  can  be  separated  as  physio¬ 
logically  necessary  and  psychologically  necessary  expendi¬ 
ture  [18].  The  physiologically  necessary  expenditure  is 
the  minimum  expenditure  every  consumer  has  to  spend  to 
satisfy  his  physical  needs.  The  psychologically  necessary 
expenditure  is  due  to  changes  in  tastes,  habits,  new  com¬ 
modities  in  the  market  that  influence  the  consumer's  psy¬ 
chology.  The  coefficients  of  a  habit  formation  model 
can  be  written  as, 


b  . 


i  t 


b  .  +  b  •  E 


i  t  - 1 


r 


(6) 


E 


i  t-1 


is  the  expenditure  on  the  ith  commodity  in  period 


' 
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(t-1).  Here  b..  is  the  physiologically  necessary  and 

■k  -k 

b.  E.^  -j  the  psychologically  necessary  components  of 

k  k  k  k 

b  .  ,  .  A  positive  value  for  b .  or  c .  indicates  an  increas- 
ing  expenditure  due  to  the  changes  in  tastes,  habits,  and 
preferences  etc.,  that  are  reflected  through  changes  in 
income  and  prices. 

Goods  may  be  habit  forming  so  that  the  consumers' 

present  preferences  depend  on  his  past  consumption  habits. 

In  this  case  a  change  in  income  or  price  will  cause  a  change 

in  consumption  which  will  induce  a  change  in  tastes,  which 

will  further  change  consumption  and  so  on  [18].  A  special 

case  of  this  habit  formation  model  is  the  proportional 

habit  model  where  the  constant  term  in  equation  (4)  is 

suppressed.  The  consumer  is  completely  represented  by 

his  psychological  needs  only.  This  reflects  the  changes 

in  tastes  and  habits  directly  by  past  consumption  pattern. 

According  to  Poliak  "the  necessary  quantity  of  each  good 

* 

is  proportional  to  that  good  in  the  previous  period".^ 

That  is, 


and 


k  k 

b .  .  b.  E  •  »  -i 
it  i  1 1 - 1 


kk 

ci t  =  ci  Eit-1 


y 


(7) 


The  coefficients  b ..  and  c ..  are  called 


"habit  formation 


1 


Ibid.,  p  .  749  . 
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coefficients"  which  is  that  proportion  of  the  past  consump¬ 
tion  expenditure  carried  out  in  time  period  t. 

In  general  the  habit  formation  model  can  be  written 


* 

b  .  + 

1 


-k  k 

b  •  Z  .  .  ,  ; 

i  i t- 1 5 


** 

+  Ci 


Z 


i  t  - 1 


(3) 


where  Z .  ^  _  -j  is  a  variable  representing  consumption  of  the 
i  th  good  prior  to  period  t.  Z.^  -j  is  either  dependent  on 
past  consumption  or  on  the  rate  of  growth  of  consumption. 

In  a  more  general  way  Z.^  -j  can  be  expressed  as  dependent 
on  a  geometrically  weighted  average  of  all  past  consumption 
of  that  good.  In  such  cases. 


Zit  =  d-«)  I  Eu.lj  0  <  «  <  1 

where  6  is  the  memory  coefficient. 

In  this  study  the  linear  trend  model,  habit  formation 
model  and  the  proportional  habit  models  are  analyzed. 


1 


Details  are  available  in  Ibid .  ,  p .  750. 
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Linear  Expenditure  System 

The  methods  discussed  earlier  do  not  meet  all  the 
conditions  laid  out  by  theory.  A  more  sophisticated  model 
which  satisfies  all  these  properties  of  demand  analysis  is 
the  linear  expenditure  system  which  was  first  estimated  by 
Stone  [22].  Stone  pioneered  in  the  empirical  evaluation 
of  this  linear  expenditure  system  based  on  U.K.  data  [23, 
24,29].  Later  Powell  [19],  Yoshihara  [32],  Poliak  and 
Wales  [17],  and  Poliak  [18]  developed  the  system  under 
different  conditions.  The  system  of  demand  equations  pro¬ 
posed  and  estimated  by  Stone  are  as  follows.  The  quantity 
demanded  of  the  i th  commodity  is, 

b .  m 

x,  =  c,.  +  p1  (Y  -  I  P,c.),  i  =  l  .2,..  .  ,m  (9) 

1  1  pi  j=l  J  J 


The  corresponding  expenditure  equation  is  obtained  by  multi¬ 
plying  the  above  quantity  demanded  by  its  own  price, 


h  =  pixi  =  pici  +  bdY 


m 

i 

j  =  l 


VP 


(10) 


These  demand  functions  correspond  to  the  Klein-Rubin  [14] 
constant  utility  index  of  cost  of  living.  A  simple  inter¬ 
pretation  can  be  given  for  the  above  system.  The  equation 
states  that  the  expenditure  on  the  i th  commodity  is  equal 
to  a  certain  basic  consumption  c^  valued  at  the  existing 
prices  plus  a  certain  proportion  b .  of  total  expenditure 
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less  total  committed  expenditure  called  the  supernumerary 
income  [32].  "The  consumer  first  uses  up  a  certain  amount 
of  total  expenditure  in  acquiring  the  consumption  vector 
c  =  ( c i  ,  c^  >  .  .  .  ,  c  )  at  current  prices,  and  then  distributes 
the  remainder  over  the  set  of  available  commodities  in  a 
certain  fixed  proportion  given  by  the  elements  of  b  = 

( b  -j  ,  b^  ,  .  .  .  ,  b  ) " .  1  If  the  b's  are  all  positive  and  the  in¬ 
come  is  greater  than  the  committed  expenditure  (Y  -  l  P.c.)> 

j  J  J 

it  means  that  the  consumer  is  purchasing  the  necessary 

quantities  of  the  goods  and  then  dividing  his  supernumerary 

income  (Y  -  £  P.c.)  among  the  goods  in  fixed  proportion. 

Here  the  b. 's  and  c^'s  are  the  parameters  of  the  system  and 

b..  is  the  derivative  of  expenditure  on  the  ith  commodity 

with  respect  to  income.  The  parameter  c^  is  interpreted 

as  the  subsistence  level  or  permanent  level  of  consumption 

for  the  ith  good,  hence  P  c  ^  represents  the  expenditure 

for  this  basic  level  of  consumption.  The  second  term 

» 

b.(Y  -  l  P.c.)  represent  the  amount  of  supernumerary  income 

1  j  3 

spent  on  the  ith  good.  If  there  are  no  committed  quantities 
of  expenditure  then  the  vector  c  is  a  null  vector.  In  such 
cases  the  linear  expenditure  system  reduces  to  a  simple 
model  , 


Ei  =  PiXi  =  biY 


(ID 


1 


Ibid.,  p.  263. 
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Stone  refers  to  equation  (11)  as  the  naive  model  and  the 
model  described  by  equation  (9)  or  (10)  as  the  Sophisti¬ 
cated  model  . 

The  demand  equations  are  homogeneous  of  degree  zero 
in  prices  and  income;  they  satisfy  the  adding  up  criterion; 
and  the  Slutsky  symmetry  condition.  The  second  order  con¬ 
ditions  will  be  satisfied  if  (Y  -  l  P  .  c  . )  >  0  and  0  <  b.  <  1 

j  J  J  J 

holds  for  all  j.  These  properties  of  linear  expenditure 
system  are  illustrated  below. 

Under  the  assumption  that  positive  quantities  of 
commodities  are  bought,  the  proportion  of  expenditure  spent 
on  each  commodity  out  of  income  in  the  model  yields  all 
b. 's  positive.  This  rules  out  inferior  goods  in  the  system. 
Consider  the  utility  function  [14]. 


m 

TT 


U(X) 


k  =  l 


m 


or,  log  U ( X )  =  l  bklog(Xk-ck)  bk>0(Xk-ck)>0 


k  =  l 


Maximizing  this  utility  function  subject  to  the  budget  con¬ 
straint  Y  =  l  P.X.,  we  obtain  the  demand  function  of  the 


i  k 


(V  -  I  Pkck) 


form , 
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The  corresponding  expenditure  of  the  ith  commodity  is, 


which  is  the  same  as  equation  (10).  Summing  over  all  m 
commodities  in  the  naive  model  we  get, 


Hence  , 


m 


Thus  the  parameter  is  restricted  by  the  condition 

0  <  b.|  <  1  and  l  b^  =  1.  These  two  conditions  together 
with  the  budget  constraint  satisfy  the  additivity  condition. 
The  homogeneity  condition  can  be  satisfied  by  multiplying 
?1  ,  ,  •  .  .  >  P  and  Y  in  equation  (10)  by  a  constant,  the 

factor  of  proportionality. 


KP . X .  =  KP.c.  +  b . ( KY  -  y  KP.c.)  K^O 
li  li  i  t?  J  J 


or 


Hence  the  equilibrium  condition  is  unaltered.  To  check 


. 
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the  Slutsky  condition^  we  carry  out  the  appropriate  differ' 
e n t i a t i o n  to  obtain: 


8Xi 

^7 


7ib_i  .  ixi 

pi  ’  8Pi 


b.c. 
J  i 

P  . 

J 


and 


3  X  .  b  . 
3Y~ 


P  .  *  3  Y 


'  pi 


The  symmetry  condition  requires  that. 


3  X  .  3 X  •  3X  .  3X . 

- 1  X,  +  =  TTTT^  X.  +  J 


3 Y  j  3 P  .  3 Y  i  3P. 

J  * 


3  X  •  3  X .  b .  Y  b.c. 

W~  Xj  +  WT  P7  ^ci  +  bj(p7  “  pT  l  Pkck^  PT~ 

vj  *  vj  vJ  * 


b.c.  b . b  . 
V  J  +  i  J 


pi  pipj 


(V  -  l  Pkck)  - 


biCj 

Pi 


b  .  b  . 

pV  <y  -  l  PkCk) 

ipj  k  K  K 


1 


This  section  comes  from  Yoshihara  [32]. 
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9  X  . 
_ 1 

9  Y 


Xi 


+ 


9X 

W 


b  . 

_JL 

P  . 
J 


[ci  +  Mpt 


]_ 

p . 

1 


k 


p  k c  k )  ^ 


b  .  c . 
J  i 

P  . 

J 


b  .  c  . 
J  J 

P  . 

J 


+ 


b  .  b  . 
i  J 

P.P  . 
i  J 


-  l  Vk 


b  .  c  . 

)  -  J  1 


P  . 
J 


b  .  b  . 

P  P^~  ^  ~  ^  ^kck ^ 
i  j  k  R  k 


Hence, 


9X.  9 X  . 

_ 1  y  +  _ 1 

9  Y  j  9P. 

J 


9  X  . 

_ J.  X 

9  Y  l 


3 

i 


The  income  elasticity  of  expenditure  for  the  ith  commodity 
group  is  given  by 


9  X 


n 


9  Y 


Pixi 


b  i  V 

PiXi 


Similarly,  the  income  elasticity  of  expenditure  for  the 
jth  commodity  group  is  given  by 


9X 


9  Y 


P  .X  . 
J  J 


b  .  Y 

_J _ 

P  .X  . 
3  3 


The  elasticity  of  substitution  between  the  commodities  i 


. 
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and  j  is, 


1 


(bi  - 


6ij)bjY 


P.X  .P.X. 
J  J  1  1 


<Y  '  I  PkCk> 


where  6..  =  1  if  i=j 

'  J 

=  o  if  i^j 

Since  b^  and  b ^  are  positive  is  always  positive  for  a 

positive  supernumerary  income,  and  is  negative  if 

0  <  b  ^  <  1.  This  satisfies  the  second  order  conditions 
of  Slutsky  matrix.  Thus  the  linear  expenditure  system 
passes  all  the  theoretical  tests.  This  can  be  classified 
under  the  "Complete  System  of  Theoreti cal ly  Plausible  Demand 

9 

Functions". 

The  disadvantage  of  the  linear  expenditure  system  is 
that  it  operates  only  under  certain  restrictive  conditions. 
The  system  can  only  be  described  in  a  world  of  substitutes 
from  which  complementary  and  inferior  classes  of  commodi¬ 
ties  are  excluded  [22].  Further  the  method  of  estimation 
followed  by  Stone  is  a  two  stage  iterative  procedure  by 
applying  ordinary  least  squares  method  of  estimation.  The 
estimated  parameters  are  not  reliable  in  the  sense  that  no 
meaningful  standard  errors  are  computable  by  this  method. 
Parks  [16]  suggested  an  efficient  method  of  estimation  which 


See  Stone  [29],  p.  204. 


2 


Poliak  and  Wales  [17],  p.  611. 
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is  a  modified  method  of  Stone's  procedure  by  deleting  one 
of  the  redundant  equation  and  applying  the  generlized  least 
squares  method.  He  claims  that  by  this  modified  method 
when  convergence  is  reached  they  are  the  maximum  likelihood 
estimates.  Poliak  and  Wales  [17]  estimated  the  parameters 
of  the  linear  expenditure  system  by  maximum  likelihood 
method  of  estimation.  Both  the  investigators  incorporated 
variable  coefficients  in  the  model. 


CHAPTER  III 


EMPIRICAL  RESULTS  FOR  THE  FIXED  AND 
VARIABLE  COEFFICIENT  MODEL 

The  data  used  for  the  estimation  of  the  models  stated 
earlier  are  quarterly  time  series  on  Prices,  Expenditure 
and  Disposable  income  for  the  period  1956-65  based  on  1957 
dollar  prices  and  not  seasonally  adjusted.  Final  consump¬ 
tion  expenditure  on  nineteen  non-durable  goods  of  the 
Canadian  economy  are  considered.  These  nineteen  categories 
of  non-durable  goods  are  grouped  into  four  classes  of  com¬ 
modity  groups  for  ease  of  calculation.  The  commodity  groups 
are:  Food,  Clothing,  Household  goods,  and  Pleasure  goods. 

The  method  of  grouping  is  explained  in  Appendix  I. 

Seasonal  dummy  variables  are  introduced  in 

the  model  so  that  the  estimated  coefficients  are  free  from 
seasonal  variation  in  the  data.  The  ordinary  least  squares 
method  of  estimation  is  used  with  the  normal  assumptions 
regarding  the  disturbances.^ 

In  general,  changes  in  population  size  are  expected 
to  change  consumption  expenditures.  As  the  number  of  mem¬ 
bers  in  a  family  increases  more  food,  more  clothing,  etc., 
are  required.  To  incorporate  the  changes  in  population 
which  are  due  to  the  changes  in  family  size  and  composition 


1 


Details  are  given  in  Johnston  [13],  Ch.  4. 
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Asimakopulus  [1]  introduced  family  size  as  an  explanatory 
variable.  Holmes  [10],  Houthakker  [11,12]  and  many  others 
used  per  capita  consumption  to  adjust  the  data  for  popula¬ 
tion  growth.  By  taking  all  the  expenditure  per  head  the 
effect  of  variations  in  family  size  or  variations  in  popu¬ 
lation  can  be  isolated.  Thus  in  this  study  the  model  is 
fitted  both  to  the  aggregate  and  per  capita  data  for  com¬ 
parison. 

The  income  and  price  elasticities  of  expenditure  are 
calculated  at  average  income,  average  relative  price,  and 
average  expenditure  levels.  The  elasticity  of  expenditure 
with  respect  to  its  own  relative  price  is  defined  as  the 
ratio  of  percentage  change  in  expenditure  to  the  percentage 
change  in  relative  price  of  the  ith  commodity  group.  Thus 
the  price  elasticity  at  the  average  level  is, 

P.  3  E  . 

e  i  -p  =  3  log  E  i  /  3  log  Pi  =  , 

Similarly,  the  income  elasticity  of  expenditure  at  the 
average  levels  for  the  ith  commodity  can  be  written  as, 

Y  9  E 

e.y  =  3  log  E../3  log  Y  = 

Single  equation  multiple  regression  method  of  estimation 
is  applied  to  each  of  the  commodity  groups.  The  estimated 
coefficients,  the  Durbin  Watson  statistic,  the  square  of 


,  a .  b  !i  *>9  *  I  I 
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2 

multiple  correlation  coefficient  R  are  shown  in  the  tables 
for  each  specification.  The  computed  t-Statistic  values 
are  shown  in  the  parentheses  below  each  coefficient.  The 
results  are  presented  for  both  aggregate  and  per  capita 
data  in  separate  tables.  The  estimated  coefficients  or  the 
computed  t-Statistic  values  are  not  shown  in  the  table 
either  for  the  constant  or  the  seasonal  dummy  variables 
which  are  not  of  much  interest  in  this  study. 

It  is  convenient  at  this  point  to  summarize  the  nota¬ 
tion. 

E  .  .  :  Consumption  expenditure  on  the  ith  commodity 

1  group  at  time  t  in  constant  1957  dollars. 

Y  :  Real  disposable  income  in  constant  1957  dollars 

at  time  t . 

P.  :  Relative  price  index  of  the  ith  commodity  at  time 

1  z  t . 


T 


b  ,  c 


Residual  time  trend.  T=1  , 2 , . .  .  ,  n  . 

Quarterly  seasonal  dummy  variables.’ 

The  coefficients  of  disposable  income  and  rela¬ 
tive  price  index. 


d1,d2,d3:  The  coefficients  of  the  seasonal  dummy  variables. 


u,  :  The  disturbance  term. 

E*  :  The  per  capita  consumption  expenditure  on  the  ith 

1 ^  commodity  at  time  t  at  constant  1957  dollars. 


* 


The  per  capita  real  disposable  income  at  time  t 
in  constant  dollars. 


:  Price  elasticity  of  expenditure  at  the  average 
income  and  expenditure  levels. 


I 
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:  Income  elasticity  of  expenditure  at  the  average 
income  and  expenditure  levels. 


DW 


:  Durbin  Watson  statistic. 


R 


2 


:  Square  of  the  multiple  correlation  coefficient. 


Specification  1 

The  fixed  coefficient  model  specified  in  equation  (1) 
Chapter  II  can  be  written  after  introducing  the  seasonal 
quarterly  dummy  variables  and  the  disturbance  term  as, 


for  the  i th  commodity  group.  The  corres pondi ng  specifica¬ 
tion  in  per  capita  terms  for  the  i th  commodity  group  is. 


Here  i  represents  the  four  aggregated  commodity  groups 
Food,  Clothing,  Household  goods,  and  Pleasure  goods.  The 
results  of  the  two  equations  are  reported  in  Tables  1  and  2. 

The  commodity  group  food  showed  normal  behaviour  with 
all  the  expected  signs  both  for  aggregate  and  per  capita 
data,  the  coefficient  of  income  is  significantly  different 
from  zero.  But  the  price  variable  is  not  significant. 


There  is  evidence  of  serial  correlation  among  the  distur¬ 
bances.  The  elasticity  of  expenditure  for  food  with  respect 
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to  price  and  income  at  the  average  levels  are  less  than 
unity  supporting  the  hypothesis  that  food  is  a  necessary 
commodity. 

Clothing  has  all  the  significant  coefficients  with 
the  appropriate  signs  in  the  aggregate  data.  The  income 
coefficient  was  significant  whereas  price  coefficient  is 
not  at  the  per  capita  level.  The  disturbances  are  free 
from  autocorrel ati on .  The  income  and  price  elasticities 
are  less  than  one. 

Household  goods  have  a  significant  income  coefficient 
but  not  the  price  coefficient  even  though  it  is  negative. 
There  is  no  serial  correlation  in  the  time  series.  The  in¬ 
come  elasticity  and  price  elasticity  of  expenditure  at  the 
average  levels  are  less  than  one. 

Pleasure  goods  have  a  normal  behaviour  when  per  capita 

data  is  used.  But  in  aggregate  data  the  price  coefficient 

showed  an  insignificant  direct  relationship  with  the  con- 

» 

sumption  expenditure.  Given  the  results  at  the  aggregate 
level  pleasure  goods  are  inferior  commodities. 

All  the  elasticities  are  less  than  one  except  the 
price  elasticity  of  expenditure  at  the  aggregate  level, 
which  has  a  very  low  positive  value.  The  elasticities  of 
expenditure  at  the  individual  level  are  lower  than  at  the 
aggregate  level.  In  conclusion,  income  showed  a  signifi¬ 
cant  direct  relationship  with  expenditure  for  all  the  com¬ 
modity  groups.  The  relative  price  showed  an  inverse  rela¬ 
tion  with  the  expenditure  in  all  the  commodity  groups  ex- 
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cept  for  pleasure  goods  when  aggregate  data  were  used. 

All  the  commodity  groups  have  a  high  RP  value.  Overall, 
the  results  based  on  per  capita  data  are  more  acceptable 
than  the  aggregate  data.  These  results  are  in  agreement 
with  the  result  obtained  by  Reddy  [21]. 

Specification  2 

The  fixed  coefficient  model  specified  in  equation  (2) 
in  Chapter  II  with  trend  can  be  written  in  the  stochastic 
form  after  introducing  the  seasonal  dummy  variables  for  the 
ith  commodity  group  as. 


Eit  ai  +  biYt  +  ciPit  +  diT  *  dlSl  +  d2S2  +  d3S3  +  uit 

The  corresponding  equation  for  the  per  capita  expenditure 
on  the  ith  commodity  can  be  written  as, 


* 

Eit 


ai  +  biYt  +  CiPit  +  diT  +  dlSl  +  d2S2  +  d3S3  +  Uit 


In  this  specification  introduction  of  trend  (residual 
trend)  as  an  explanatory  variable  is  expected  to  reflect 
the  variations  of  consumption  expenditure  on  any  commodity 
group  which  are  associated  with  the  gradual  changes  in 
tastes  and  habits  of  the  consumers  over  time.  The  esti¬ 
mated  coefficients  of  the  two  equations  are  reported  in 


Tables  3  and  4. 
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In  the  aggregate  data,  expenditure  on  commodity 
group  food  has  an  inverse  relation  with  respect  to  rela¬ 
tive  price  and  disposable  income.  There  is  a  significant 
effect  of  trend  in  the  consumption  expenditure  on  food. 

In  the  per  capita  data  the  relative  price  has  a  signifi¬ 
cant  negative  relationship  with  food  consumption.  Based 
on  both  aggregate  and  per  capita  data  food  is  a  necessary 
commodity  with  an  income  and  price  elasticities  less  than 
one . 

Clothing  and  household  goods  can  be  classified  as 
normal  goods.  The  presence  of  trend  is  significant  at  the 
aggregate  level.  The  other  explanatory  variables  are  not 
significant.  The  elasticities  of  expenditure  with  respect 
to  relative  price  and  disposable  income  are  less  than  one 
for  both  commodity  groups. 

Even  though  the  expenditure  on  Pleasure  goods  is 
not  significantly  explained  by  disposable  income,  a  signi¬ 
ficant  inverse  relationship  exists  with  relative  price 
when  per  capita  data  is  applied.  Income  elasticity  of 
expenditure  and  price  elasticity  of  expenditure  are  less 
than  one  with  proper  signs. 

All  the  commodity  groups  exhibit  independent  dis- 

2 

turbances  over  time  with  a  high  R  value. 

The  reason  that  many  explanatory  variables  do  not 
have  statistically  significant  coefficients  may  be  due  to 


' 
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the  problem  of  multi  colli  near i  t  y  .  ^  Typically  the  correla¬ 
tion  coefficient  between  real  disposable  income  and  trend 

2 

is  very  high. 

The  negative  sign  for  the  income  coefficient  in  the 
aggregate  data  needs  explanation.  The  negative  income 
elasticity  implies  that  food  is  an  inferior  good.  The 
commodity  group  food  consists  of  purchased  foods,  farm 
foods,  and  meals.  The  consumer  expenditure  on  farm  foods 
declined  continuously  over  the  period  1956-65  at  the  con¬ 
stant  dollar.  Thus  farm  foods  are  inferior  goods.  The 
inclusion  of  inferior  commodity  in  food  group  might  have 
resulted  to  a  conclusion  that  food  is  an  inferior  good. 

The  inclusion  of  trend  has  a  significant  positive  effect 
on  the  expenditure  of  all  commodities  in  aggregate  data 
and  two  (food,  pleasure  goods)  in  case  of  per  capita  data. 
The  consumer  expenditure  on  these  commodity  groups  is  in¬ 
creasing  along  with  the  increasing  tastes  and  habits  of  the 
consumers  over  time.  This  is  not  revealed  by  the  specifi¬ 
cation  1  . 


[13], 


^  The  problem  of  mu  1 ti co 1 1 i near i ty  is  discussed  in 
pp.  201-207. 

2  Holmes  [10],  p.  28;  Houthakker  [11],  p.  285. 
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Specification  3 

The  dynamic  form  of  the  model  that  w as  given  by 
equation  (3)  in  Chapter  II  can  be  written  for  the  ith 
commodi ty  group  as , 


_  ,*  **  *  *  *  *  *  * 

E it  =  <ai  +  ai  T>  +  <bi  +  bi  T)Yt  +  <ci  +  ci  T>Pit 


+  d]S1  +  d2S2  +  d3S3  +  u . t 


or 


*  *  *  -k  k  kk  kk 

E..  =  a.  +  a.  T  .+  b.Y.  +  c.P..  +  b.  TY  ,  +  c.  TP., 

it  l  i  it  lit  l  t  i  it 


+  d1S1  +  d2S2  +  d3S3  +  uit 


Similarly  at  the  per  capita  level  the  stochastic  form  of 
the  linear  trend  model  for  the  ith  commodity  can  be  writ¬ 
ten  as  , 


**  . 
3i  T) 


+ 


+ 


kk  k  k  k  k 

(bi  +  b1  T)Yt  +  (Cl  +  c,  T)PU 
dlSl  +  d2S2  +  d3S3  +  uit 


or 


k  kk 

a .  +  a .  T  + 

i  i 


d 


k  k  k  kk  k  k  k 

b.Y,  +  C.P.  .  +  b.  TY,  +  c.  TP., 
it  lit  l  t  i  it 

S-j  +  ^ 2 S 2  +  ^3^3  +  u i  t 
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Tliis  is  expected  to  represent  the  systematic  changes  in 
the  expenditure  due  to  changing  tastes  and  habits.  The 
results  of  these  two  equations  are  shown  in  Tables  5  to  8. 

Food  can  be  classified  as  a  normal  commodity.  It 
can  be  noticed  that  the  relative  price  index  has  a  signi¬ 
ficant  coefficient.  The  other  explanatory  variables  includ¬ 
ing  the  composite  trend  variables  do  not  have  statistically 
significant  coefficients. 

Clothing  does  not  exhibit  normal  behavior.  None  of 
the  coefficients  are  significant  except  the  composite  trend 
coefficient  of  income.  This  implies  that  as  the  income 
increases  the  changes  in  tastes  and  habits  of  people  in¬ 
crease  the  consumption  expenditure. 

All  the  explanatory  variables  have  significant  coeffi¬ 
cient  in  the  expenditure  equation  on  household  goods  with  one 
exception.  The  relative  price  does  not  have  a  significant 
coefficient  when  per  capita  data  is  used.  The  expenditure 
on  household  goods  is  directly  related  by  the  residual  trend. 

Results  obtained  by  using  aggregate  data  and  per 
capita  data,  classify  pleasure  goods  as  inferior  commodi¬ 
ties.  When  aggregate  data  is  applied  only  the  composite 
trend  coefficient  of  income  is  significant.  The  changing 
tastes  and  habits  have  a  significant  direct  influence  on 
expenditure  on  pleasure  goods  via  the  changes  in  income. 

It  is  evident  from  the  results  that  the  four  commo- 

2 

dity  groups  are  free  from  au tocorrel ati  on  and  R  value  is 
high  throughout. 


■ 
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In  this  specification  the  elasticities  are  calcu¬ 
lated  at  five  time  periods  and  at  the  average  levels.  In 
general,  the  estimated  elasticities  of  expenditure  are 
less  than  one  (in  absolute  value)  except  household  goods 
supporting  the  hypothesis  that  the  commodities  under  con¬ 
sideration  are  necessities.  The  elasticities  change  the 
sign  in  a  particular  period. 

The  linear  trend  model  is  not  theoretically  accept¬ 
able  because  many  estimated  coefficients  are  not  statisti¬ 
cally  significant  and  do  not  possess  the  proper  sign.  This 
has  been  experienced  by  many  investigators  like  Stone  [29], 
Poliak  and  Wales  [17],  and  Parks  [16]  who  worked  with 
linear  trend  models.  In  a  situation  like  this  one  can 
expect  the  problem  of  multicol linearity  due  to  the  inter¬ 
dependence  of  explanatory  variables.  A  new  formulation 
with  fixed  coefficient  to  one  of  the  explanatory  variables 
and  linear  trend  coefficient  to  the  other  explanatory 
variable  is  tried.  This  is  expected  to  reduce  the  problem 
of  multicollinearity  and  capture  the  systematic  changes, 
if  any,  in  one  of  the  explanatory  variables  independent 
of  the  other. 

Speci f i cati on  4 

In  this  specification  one  explanatory  variable,  in¬ 
come  has  variable  coefficient  and  relative  price  has  fixed 
coefficient.  The  functional  form  that  is  explained  by 
equation  (4)  in  Chapter  II  can  be  written  for  the  ith  com- 


1  ’  *  ’  a 

. 
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modi ty  group  as  , 


E.  . 
1 1 


*  k  k 


ai  +  (bi  +  bi  T>Vt  +  ciPit  +  dlS]  +  d2S2 


+  ^3^3  +  u -j  t 


or 


E  . 
i  t 


*  k 


ai  +  biYt  +  bi  TYt  +  ciPit  +  dlSl  +  d2S 


+  d-S-  +  u . . 
3  3  it 


For  the  per  capita  data  the  expenditure  on  the  ith  commo¬ 
dity  group  is. 


1  +  (bi  +  bi  T)Yt  +  CiPit  +  dlSl  +  d2S2 


+  ^3^3  +  u i t 


or 


JU  'U  JL« 

Eit  =  ai  +  b1Yt  +  bi  TYt  +  ciPit  +  dlSl  +  d2S2 


+  d3S3  +  ui t ' 


In  this  specification  there  is  constant  intercept.  Chang¬ 
ing  tastes  and  habits  have  no  influence  on  the  expenditure 
via  relative  price.  The  systematic  changes  in  tastes  and 
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habits  are  expected  to  influence  expenditure  only  via 
income.  The  results  obtained  by  both  aggregate  data  and 
per  capita  data  are  reported  in  Tables  9  to  12. 

The  consumer  behaviour  is  similar  regarding  the 
expenditure  on  food  and  clothing,  when  aggregate  data  is 
used.  The  relative  price  and  disposable  income  have  in¬ 
verse  relation  with  the  expenditure.  The  composite  trend 
term  is  significant  indicating  that  the  changes  in  tastes 
and  habits  of  the  people  increase  the  consumption  expendi¬ 
ture  on  food  and  clothing  as  the  income  rises.  But  such 
a  pattern  is  not  noticed  when  per  capita  data  is  used.  In 
this  case  food  and  clothing  have  a  significant  linear  trend 
coefficient,  and  the  relative  price  is  significant  in 
explaining  the  expenditure  on  food. 

The  expenditure  on  household  goods  is  significantly 

explained  by  real  disposable  income  in  the  relation.  The 

changing  tastes  and  habits  have  a  significant  direct  in- 

» 

fluence  on  the  expenditure  on  pleasure  goods  via  the  changes 
in  income.  The  per  capita  data  shows  significance  of  re¬ 
lative  price  in  the  relation. 

All  the  commodities  have  high  R  value.  There  is  no 
serial  correlation  among  the  disturbances  for  all  the  com¬ 
modity  groups  except  food  which  shows  positive  serial 
correl a t i on . 

The  price  elasticity  of  expenditure  calculated  at 
the  average  levels,  which  is  constant,  over  time,  has  the 
expected  sign  and  less  than  one  for  all  the  commodities. 
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The  per  capita  data  show  a  positive  income  elasticity  for 
all  commodity  groups  except  pleasure  goods.  The  income 
elasticity  of  expenditure  on  pleasure  goods  attains  zero 
at  a  certain  period.  The  aggregate  data  exhibits  a  mixed 
pattern  of  income  elasticities.  Household  goods  are  luxu¬ 
ries.  The  other  three  commodity  groups  have  zero  income 
elasticities  at  certain  periods  of  time. 

The  linear  trend  model  with  fixed  coefficient  to  one 
of  the  explanatory  variables  is  better  represented  at  in¬ 
dividual  level  than  at  aggregate  level. 


Specification  5 

In  this  specification  relative  price  has  a  variable 
coefficient  and  real  disposable  income  the  fixed  coeffici¬ 
ent.  The  functional  form  defined  in  equation  (5)  in 
Chapter  II  can  be  written  for  the  i th  commodity  group  as, 


•k  k-k 


Eit  °  ai  +  biYt  +  (ci  +  Ci  T)Pit  +  dlSl  +  d2S2 


+  djS  j  +  uu 


or 


Eit 


ai  +  biYt  +  ciPit  +  ci  TPit  +  dlSl  +  d2S2 


+  d^S^  + 


The  same  relation  at  the  individual  level  can  be  written. 


- 
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*  *  * 
^  i  t  =  a  i  +  k 


*  *  ,  *  ** 

iYt  f  c i  +  ci  1  ) P i t  +  dlSl  +  d2S 


^  d3^ 3  +  u i t 


or 


* 

Eit 


*  * 


** 


ai  +  biYt +  cipu  +  ci  TPn  +  dis 


d2S2 


+  d~S  ~  +  u  .  . 
3  3  it 


In  this  specification  the  changing  tastes  and  habits  have 
no  influence  on  expenditure  via  income,  but  are  expected 
to  influence  via  relative  price.  The  results  are  shown 
in  Tables  13  to  16. 

From  the  results  based  on  aggregate  data,  the  expen¬ 
diture  on  food  is  inversely  related  with  disposable  income. 
The  relative  price  index  and  composite  trend  have  signifi¬ 
cant  coefficients.  The  same  thing  is  true  wh.en  per  capita 
data  is  used  except  that  the  income  has  direct  influence 
on  expenditure. 

The  expenditure  on  clothing  and  household  goods  are 
explained  in  a  similar  way  by  both  aggreate  data  and  per 
capita  data.  In  the  aggregate  data  the  composite  trend 
has  significant  influence  on  the  expenditure.  In  per  capi¬ 
ta  data  none  of  the  coefficientsare  statistically  signifi¬ 
cant.  Both  aggregate  and  per  capita  data  exhibit  the 
significance  of  relative  price  and  composite  trend  in  ex¬ 
plaining  the  expenditure  on  pleasure  goods. 
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There  is  no  presence  of  serial  correlation  for  all 
the  commodity  groups.  The  square  of  the  multiple  correla¬ 
tion  coefficient  is  very  high  indicating  very  little  un¬ 
explained  variation  by  this  specification. 

Ihe  income  elasticity  of  expenditure,  at  the  average 
levels,  which  is  constant,  is  positive  and  less  than  one 
for  all  commodity  groups  except  food  when  aggregate  data 
is  used.  The  price  elasticity  of  expenditure,  which  is 
dependent  on  time,  has  the  desired  sign. 

The  model  with  linear  trend  coefficient  for  relative 
price  and  fixed  coefficient  for  disposable  income  is  rea¬ 
sonably  good.  The  changes  in  tastes  and  habits  are  signi¬ 
ficantly  reflected  in  the  consumption  expenditures  via 
the  changes  in  relative  prices  for  all  commodity  groups 
when  aggregate  data  is  used  and  for  two  when  per  capita 
data  is  used.  Undoubtedly  the  per  capita  data  performs 
better  in  explaining  the  consumption  expenditures  than  the 
aggregate  data. 

The  results  obtained  by  the  linear  trend  model  with 
variable  coefficients  on  one  of  the  explanatory  variable 
is  better  off  than  the  one  with  variable  coefficients  on 
both  the  explanatory  variables.  In  particular  the  model 
with  linear  trend  coefficient  on  relative  price  is  superior 
than  the  other  two.  An  improvement  is  noticed  by  applying 
per  capita  data  than  the  aggregate  data  in  all  the  three 
specifications. 


. 
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Specification  6 

The  habit  formation  model  that  was  specified  by  the 
equation  (6)  in  Chapter  II  can  be  written  for  the  ith 
commodity  group  as, 


E.  . 
1 1 


+  a!*q  t-1  ) +  K  +  VnTt 


or 


*  -k  k 

+  (  c  •  +  c  .  E  .  t  _  1  )  p  i 


+  d-jS-j  +  +  d 3 S 3  +  u ^  ^ 


*J*  "Jr  qu  4«  vL 

Eit  ai  +  ai  E i t-1  +  biYt  +  ciPit  +  bi  Eit-lYt 


kk 


+  c  .  E  •  ,  i  P  •  .  +  d S +  d0S0  +  d-S-j  +  u  •  , 
i  it-lit  11  2  2  33  it 


The  corresponding  per  capita  expenditure  for  the  ith  commo¬ 
dity  group  can  be  written  as, 


k  k  k  ,  k 

+  a  .  E  .  ,  ,  +  b  . 

i  i t- 1 '  v  i 


k  k 

+  b.  E 


* 

i  t- 


+ 


+ 


kk  k 

c  i  E  i  t  - 1  ^  P  i  t 


+  +  d ^ S ^  +  d  ^  S  ^  +  u  .  t 
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*  *  **  *  ,  *  *  *  **  *  * 
E“  =  a"  +  a-  E“  ’  +  biYt  +  ciPit  +  bi  Eit-lYt 


~  4.  -  a  .  t  d.  t  •  ,  , 

It  1  1  1  t-  1 


•k  -k  k 


f  Ci  E  i  t  -  1  P  i  t  +  d  1  S 1  +  d  2  S  2  +  d3S3  *  uit 


In  this  specification  the  variable  intercept  is  a  function 
of  past  consumption  expenditure.  This  also  explains  the 
dependence  of  present  expenditure  on  the  one  period  lagged 
consumption  expenditure.  The  results  of  these  two  equa¬ 
tions  are  reported  in  Tables  17  to  20. 

The  food  equation  does  not  have  any  significant  co¬ 
efficients.  The  income  coefficient  is  negative  when  per 
capita  data  is  applied. 

Clothing  has  three  significant  coefficients  but  the 
sign  of  relative  price  is  positive.  Income  has  a  signifi¬ 
cant  coefficient  when  aggregate  data  is  used.  According  to 
the  results  based  on  aggregate  data,  we  can  say  that  due  to 
the  consumption  habits  and  tastes,  the  expenditure  on 
clothing  will  decrease  as  income  rises.  The  lagged  expendi¬ 
ture  has  a  significant  direct  influence  on  present  consump¬ 
tion  when  per  capita  data  is  used. 

The  two  components  of  the  linear  lagged  consumption 
coefficient  for  relative  price  of  household  goods  are  not 
significant  when  per  capita  data  is  used.  All  the  other 
coefficients  are  significant.  The  price  coefficient  is 
positive. 

Pleasure  goods  have  normal  behavior  as  far  as  the 
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signs  are  concerned.  The  two  components  of  the  linear 
lagged  consumption  coefficient  of  income  are  significant 
when  aggregate  data  is  used.  The  other  explanatory  vari¬ 
ables  do  not  display  significant  influence  on  expenditures. 

All  the  commodities  are  free  from  autocorrelation. 

2 

High  R  value  is  also  noticed  for  all  the  commodity  groups. 

Here  the  elasticities  of  expenditure  are  functions 
of  previous  expenditure.  All  the  commodities  have  positive 
income  elasticity  and  are  less  than  one.  The  only  exception 
to  this  is  household  goods  in  the  eleventh  quarter.  The 
price  elasticity  of  expenditure  on  food  is  negative  and 
less  than  one  in  all  quarters  except  one.  Clothing  has 
negative  price  elasticity  consistently.  The  price  elasti¬ 
city  of  expenditure  of  household  goods  is  positive  in  cer¬ 
tain  time  period.  Similarly  the  pleasure  goods  have  a 
positive  price  elasticity  in  the  last  quarter. 

From  the  results  based  on  both  aggregate  and  per 

capita  data  the  habit  formation  model  is  not  satisfactory. 

Many  estimated  coefficients  are  not  significant  and  do  not 

2 

possess  proper  signs.  But  very  high  R  values  are  noticed 
with  independent  disturbances  over  time.^  This  suggests 
that  there  could  be  certain  systematic  relationships  among 
the  explanatory  variables  leading  to  the  problem  of  multi- 


When  the  lagged  dependent  variable  appears  as  an 
explanatory  variable  ordinary  least  squares  method  of  esti¬ 
mation  is  biased  but  consistent.  [13],  p  p .  211-220. 


. 
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colli  near i ty .  This  is  likely  due  to  the  functional  form 
of  the  variable  coefficient  model. 

Specification  7 

The  proportional  habit  model  set  up  in  equation  (7) 
in  Chapter  II  can  be  written  for  the  ith  commodity  group 
as  , 


En  =  aiEn-i  +  biEit-iYt +  ciEit-ipit +  disi 


+  d  ~  S  ~  +  d  ~  S  ~  +  u. 

2  2  33  it 


In  terms  of  per  capita  expenditure  the  same  equation  can 
be  written  as, 


* 


aiEn-i  +  biEn-iYt  +  ciEn-ipit  +  disi 


+  d^Sp  +  d  ^  S  ~  +  u  •  ,  . 

2-  L~  O  O  1  u 


In  this  specification  the  expenditure  on  any  commodity 
group  is  not  only  a  function  of  relative  price  index  and 
real  disposable  income  but  also  a  function  of  lagged  con¬ 
sumption  expenditure.  This  is  expected  to  represent  the 
consumers1  changing  tastes  and  habits  over  time  directly. 
The  results  obtained  by  using  aggregate  and  per  capita 
data  are  shown  in  Tables  21  to  24. 
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From  the  tables  it  can  be  seen  that  the  expenditure 
on  food  is  significantly  explained  by  disposable  income. 
There  is  a  significant  presence  of  lagged  consumption  ex¬ 
penditure  in  explaining  the  present  consumption.  A  decrease 
in  real  disposable  income  will  decrease  the  consumption 
expenditure  on  food  in  the  present  period  when  the  changes 
in  tastes,  habits,  preferences  are  taken  into  account. 

The  expenditure  on  clothing  is  reasonably  explained 
by  the  explanatory  variables.  All  the  explanatory  vari¬ 
ables  show  a  significant  presence  in  explaining  the  ex¬ 
penditure  on  clothing  except  the  lagged  expenditure  when 
per  capita  data  is  used. 

Household  goods  do  not  show  any  significant  dependence 
on  the  explanatory  variables  even  though  they  have  the 
desired  signs.  In  case  of  per  capita  data  income  has  a 
significant  habit  formation  coefficient. 

The  expenditure  on  pleasure  goods  is  significantly 
explained  by  the  lagged  expenditure  at  the  aggregate  level 
and  by  the  disposable  income  at  the  individual  level. 

The  square  of  multiple  correlation  coefficient  is 
high  for  all  the  commodity  groups.  There  is  evidence  to 
believe  that  the  commodity  groups  except  clothing  have  in¬ 
dependent  disturbances  over  time.  There  could  be  negative 
serial  correlation  in  the  time  series  on  clothing  at 
aggregate  level. ^ 


^  There  is,  however,  a  problem  in  interpreting  the 
DW  Statistic  with  a  lagged  dependent  variable. 
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The  price  elasticity  of  expenditure  for  all  commodity 
groups  evaluated  at  the  average  level  of  consumption  and 
relative  price  have  the  desired  sign.  Similarly  the  in¬ 
come  elasticity  of  expenditure  for  all  commodity  groups 
are  positive  as  expected  and  can  undoubtedly  be  classified 
as  necessities. 

The  results  obtained  by  the  proportional  habit  model 
are  more  than  satisfactory  both  at  aggregate  and  per  capita 
level.  Thus  the  proportional  habit  model  is  strongly  sup¬ 
ported  by  the  data  and  can  be  considered  as  an  improvement 
on  the  classical  static  model.  Real  disposable  income  is 
significantly  present  in  explaining  the  expenditure  on 
all  commodity  groups. 

The  residual  trend  was  introduced  as  an  extension  of 
the  proportional  habit  formation  model,  but  no  improvement 
was  noticed  in  results. 


. 


CHAPTER  IV 


LINEAR  EXPENDITURE  SYSTEM 


The  Estimation  of  the  Parameters 

In  a  linear  expenditure  system  the  expenditures  on 
individual  commodities  are  expressed  as  linear  functions  of 
total  expenditure  and  prices.  The  demand  functions  intro¬ 
duced  in  equation  (9)  in  Chapter  II  are  reproduced  here. 

The  quantity  demanded  of  the  ith  commodity  can  be  written  as, 


b  . 


X  i  =  c  i  +  p-1-  (  Y  -l  P.c.)  i  =1  ,2  ,  .  .  .  ,m 


i  J 


The  corresponding  expenditure  function  for  the  ith  commo¬ 
dity  group  is. 


0) 


This  can  also  be  written  as. 


m 


E.  =  b.Y  +  I 

i  i  i- 


(T) 


where  S  .  .  =  0  for  i X j 

1  J 

=  1  for  i =  j 


Recall  that:  E.  =  Expenditure  on  the  ith  commodity  group 

1  in  constant  1957  dollars  per  head. 


' 
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P.j  -  Price  index  of  the  ith  commodity  group. 

Y  =  Total  expenditure  on  all  non -durable 
goods  at  constant  dollars  per  head. 

=  I  E. 

i  1 

Stone  [25]  recognized  an  important  feature  of  this 
model,  namely  we  can  estimate  the  parameters  in  it  by  rea¬ 
sonably  plausible  and  efficient  methods.  In  doing  so  the 
complication  of  supply  equations  is  ignored  and  an  itera¬ 
tive  two  stage  method  based  on  minimizing  the  sum  of  the 
squares  of  the  residuals  in  each  equation  at  each  point  of 
time  is  adopted.  This  enables  us  to  use  the  method  of 
least  squares  with  the  usual  scalar  variance  matrix  for 
the  disturbances.  This  is  the  procedure  followed  here  and 
was  also  attempted  by  Stone  [22].  This  method  is  appeal¬ 
ing  because  it  is  simple  and  straight  forward  generalization 
of  single  equation  ordinary  least  squares.  But  its  major 
criticism  is  that,  the  procedure  is  not  based  on  any  speci¬ 
fication  of  the  error  structure  [16,17].  The  distribution  of 
the  estimators  is  not  known  and  hence  no  meaningful  standard 
errors  can  be  obtained  by  this  method.  No  tests  of  hypo¬ 
thesis  are  possible. 

The  expenditure  equation  for  the  commodity  groups  can 
be  written  in  the  matrix  form  as. 


E  =  PX  =  Pc  +  b(Y  -  P'c) 


(2) 


. 


■ 
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where, 


—  — 

—  — 

p1  o  ....  o 

xi 

0  P2  ....  o 

and  X  = 

X2 

•  • 

0  0  ....  p_ 

X 

L  3 

m 

b  and  c  are  vectors  of  constants, 


b  ( b  i  ,  b^  ,  .  •  .  ,  bm )  and  c  (c-j,c0,...,cm) 


m 


1  *  2 


m 


thus  , 


PX  = 


pixi 

P2X2 


P  X 
m  m 


P ' c  ( p] ci  +  P2C2  + 


p  c  )  =  y  P  .  c  . 

mm7  j  j  j 


The  stochastic  form  of  the  equation  (1)  incorporating  the 
entire  set  of  observations  on  the  ith  commodity  can  be 
written  as. 


Ei  =  pici  +  bi(Y  -  l  pjcj>  +  ui  (3) 

vj 

where  u^  is  the  disturbance  term  of  n  observations. 

Here,  E(u?)  =  a2  and  E(u^)  =  0 


. 

. 
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A  naive  model  is  o b t a i n e d  when  c  is  a  null  vector. 
A  more  sophisticated  model  correspond  to  equation  (3)  in 
case  c  is  any  other  vector  of  constants.  If  c  is  a  null 
vector  equation  (3)  can  be  written  as, 


E.j  =  b..  Y  +  u^  i  =  l  ,2  ,  .  .  .  ,m 


The  vector  b  can  be  estimated  by  taking  the  least  squares 
regression  of  on  Y  in  each  of  the  m  equations.  After 
estimating  the  values  for  b..  and  substituting  in  (3), 


E. 

i 


•  biY  =  l  cj(6ij  -  bi)pj  +  ui 

J 


i  =  1 ,2 , .  .  .  ,m 


(4) 


The  set  of  equations  in  (4)  can  be  written  for  each  commo¬ 
dity  group  as, 


(Ei  -  b  -j  Y )  c  -j  ( 1  -b  -j  )  P  -j  -  c  2  b  •(  P  2  "  •••  ~  cmblPm  +  U1 


(E2  -  b2Y)  ” c  ]  b  2 P 1  +  c2^"b2^P2  ~  •**  "  cmb2Pm  +  u2 


Y 


(Em  -  bmy)  “  " c i bmP 1  "  c2bmP2  "  f  c-(1_b-)P-  +  u> 


m  m 


m x  m '  m  m 


(5) 


The  vector  c  can  be  estimated  by  minimizing  the 
unweighted  sum  of  squares  of  the  disturbances  in  all  equa¬ 
tions  over  all  periods  [22].  In  other  words  c-j,c2,...,cm 


. 
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have  to  be  estimated  simultaneously  from  the  above  set  of 
equations.  To  solve  this,  equation  (4)  after  substituting 
the  estimates  for  b ..  can  be  written  as, 


where  Z-  =  (<5..  -  b.)P.  and  W.  =  (E.  -  b.Y) 

*  *  I  (J  •  *  • 


and  are  vectors  of  n  observations. 

The  system  of  equations  (5)  for  the  m  commodity  group  over 
n  time  periods  can  be  written  as, 

W  =  Zc  +  u 


where , 


"w, 

"zi" 

■ 

ui 

W2 

Z2 

u2 

»  • 

,  Z  E 

•  • 

,  U  E 

•  • 

w 

z 

m 

m 

m 

The  ordinary  least  squares  estimate  c  of  c  is  given  by, 

c  =  (Z'Z)"1  Z'W 

With  this  estimate  of  c  it  is  now  possible  to  write 


-.to  f,  toT '  '■  M  '  5  j  &  |  H 
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and 


or 


(E*  -  Pjc.)  =  b. ( Y-Y*) 


Thus  the  stochastic  equation  (3)  for  the  ith  commodity 
after  substituting  the  estimator  of  c  can  be  written  as, 


M.  =  Nb.  +  v . 

i  i  l 


where 


N  =  Y-Y 


M.j  and  N  are  vectors  of  n  observations.  While  estimating  b 
the  set  of  equations  of  each  commodity  are  treated  as 
independent  of  each  other.  Thus  the  vector  b  can  be  esti¬ 
mated  by  taking  the  least  square  regression  of  M.  on  N  in 
each  of  the  commodities.  The  estimate  of  b^  is 


b.  =  ( N  1  N  )  ~ 1  N'M.  i=l  ,2,.  .  .  ,m 


Given  this  estimate  of  b  it  is  now  possible  to  re- 
estimate  c  and  to  continue  the  process  until  stable  esti¬ 
mates  of  b  and  c  are  reached.  It  is  of  course  possible 
that  it  is  neither  "easy  to  obtain  complete  convergence  in 
a  case  like  this  nor  even  to  be  certain  that  unique  limit 
of  convergence  exists  independently  of  the  initial  values 


■ 
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for  b".^  The  standard  errors  computed  by  this  method  are 
of  no  use  for  interpretation. 

Empirical  Results 

In  this  section  the  results  are  given  for  the  analy¬ 
sis  of  a  system  of  four  commodity  groups  among  which  the 
total  expenditure  on  all  non-durable  goods  per  capita  has 
been  divided.  The  data  used  here  is  the  same  as  was  used 
in  Chapter  III  with  the  same  classification. 

/s. 

Initially  the  coefficients  b  are  estimated  from  the 
naive  model.  The  estimated  coefficients  are  substituted 

in  equation  (4)  and  c  are  estimated.  The  estimated  c  is 

/\ 

/\ 

substituted  back  in  equation  (3)  and  b  is  obtained.  This 
is  continued  till  the  3rd  iteration.  The  results  of  the 
iteration  along  with  the  differences  are  shown  in  Table  25. 
It  has  been  noticed  that  the  estimated  coefficients  are 
steadily  decreasing.  The  process  is  terminated  at  the  3rd 
iteration  because  the  changes  in  the  estimated  values  for 
b  between  the  second  and  third  iteration  is  low. 

It  can  be  noticed  from  the  final  results  at  the  end 
of  the  third  iteration  in  Table  25,  that  all  the  estimated 
values  of  b  are  positive  and  less  than  one,  which  as  ex¬ 
pected  since  the  b..  are  marginal  budget  shares.  The  larg¬ 
est  marginal  budget  share  is  noticed  for  food  and  the  lowest 
for  household  goods.  The  b's  also  satisfy  the  adding  up 


1 


Stone  et  al .  [29],  p.  207. 
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TABLE  25 

RESULTS  OF  THE  LINEAR  EXPENDITURE  SYSTEM 
I tera ti on  (1) 


Cornmodi  ty 

b 

c 

Food 

0.4706 

0.0314 

Clothing 

0.2096 

-0.0531 

Household  goods 

0.1104 

-0.0115 

Pleasure  goods 

0.2095 

-0.0238 

Iteration  (2) 


Cornmodi ty 

b 

c 

Food 

0.4356(0.035)* 

0.0186(0.013) 

Cl othi ng 

0.2344(0.025) 

-0.1252(0.072) 

Household  goods 

0.1132(0.003) 

-0.0334(0.022) 

Pleasure  goods 

0.2169(0.008) 

-0.0664(0.043) 

*  Numbers  in  the  parentheses  correspond  to  the 
difference  from  the  previous  iteration. 


Iteration  (3) 


Cornmodi ty 

b 

c 

eP 

eY 

Food 

0.4068(0.029)* 

0.0402(0.022) 

0.0336 

0.9337 

Clothing 

0.2548(0.021 ) 

-0.1748(0.050) 

-0.3380 

1 .0878 

Household  goods 

0.1153(0.002) 

-0.0445(0.01 1 ) 

-0.2047 

1.0178 

Pleasure  goods 

0.2231 (0.006) 

-0.0898(0.024) 

-0.2008 

1  .0292 

*  Difference  from  the  previous  iteration. 
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criterion,  i.e.,  £  =  1.  All  the  estimated  values  of  c 

do  not  agree  with  theory.  The  committed  quantity  of  food, 
c-j  is  negative.  The  other  commodities  have  a  negative 
price  coefficient.  The  calculated  consumption  values  based 
on  the  estimated  c 1 s  are  all  less  than  the  actual  expendi¬ 
tures  leaving  a  positive  s upern umerary  income. 

The  elasticity  of  expenditure  on  the  commodity  group 
i  with  respect  to  the  total  expenditure  on  all  non -durable 
goods  can  be  written  as, 

8  log  E.  „  3  E .  y 

eY  =  FTScH-  =  FT  W~  =  ET  bi  from  (1). 

3  1  1 

At  the  average  expenditure  E.  and  total  expenditure  Y,  the 
elasticity  can  be  written  as, 


Thus  the  elasticity  of  expenditure  on  all  non-durable  goods 
at  the  average  levels  is  equal  to  the  proportion  of  super¬ 
numerary  income  spent  on  the  ith  good  divided  by  the  pro¬ 
portion  of  average  total  expenditure  devoted  to  the  ith 
good.  Similarly  the  price  elasticity  of  expenditure  for  the 
ith  commodity  can  be  written  as, 

3  log  E  .  P .  3  E . 

3  i  _ i_ _ i 

ePj  "  3  log  p/  ~  E.  3Pi 
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9Ei 

since  ^-p  —  -  ( 1  -  b  .  )  c  .  from  equation  (1). 

At  the  average  level  of  expenditure  and  price,  the  price 
elasticity  equal  to, 


(l-bi)c.  Pi/E. 


Since  all  b's  are  positive  and  total  expenditure  on 
all  non-durable  goods  is  greater  than  the  committed  ex¬ 
penditures,  it  can  be  described  that  the  individual  as  pur¬ 
chasing  necessary  quantities  of  the  various  goods  (c-,,c 

i  ^  c 

c.)  and  then  dividing  his  s upernumerary  income  (Y  -  \  p.c.) 

4  j=i  J  J 


among  the  goods  in  fixed  proportion  ( b ^  ,  b ^  ,  .  .  .  ,  b^  )  . 

The  elasticity  of  expenditure  for  each  commodity 
group  with  respect  to  the  total  expenditure  on  all  non¬ 
durable  goods  is  calculated  at  the  average  levels.  From 
Table  25  it  can  be  seen  that  these  elasticities  are  posi¬ 
tive  and  nearly  equal  to  one  for  all  the  commodity  groups. 
The  elasticity  of  expenditure  on  food  with  respect  to  the 
total  expenditure  is  0.93  and  that  of  pleasure  goods  is 
1.03.  This  result  has  implications  for  the  utility  func¬ 
tion.  It  has  been  noticed  by  Yoshihara  [32]  that  the  total 
expenditure  elasticities  are  unity  if  and  only  if  the  uti¬ 
lity  function  is  homogeneous.  Thus  empirically  we  can  con¬ 
clude  that  the  linear  expenditure  system  is  consistent  with 
a  homogeneous  utility  function.  We  can  also  note  the  esti¬ 
mated  values  of  c  are  very  low,  i.e.,  the  committed  quanti- 
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ties  of  expenditure  are  very  low.  This  too  implies  that 
the  utility  function  under  consideration  is  homogeneous . ^ 

The  price  elasticity  of  expenditure  evaluated  at  the 
average  price  and  expenditure  levels  are  reported  in  Table 
25.  All  the  commodities  support  the  hypothesis  of  nega¬ 
tive  price  elasticity  except  food.  Food  has  a  positive 
price  elasticity.  Food  may  be  an  inferior  good,  but  Stone 
ruled  out  such  a  possibility  under  the  theory  of  consumer  be¬ 
havior  in  linear  expenditure  system  [27].  The  expenditure  on 
food  is  the  sum  of  the  expenditures  on  Farm  foods,  Pur¬ 
chased  foods,  and  Meals.  Farm  foods  consists  of  food  pro¬ 
duced  and  consumed  on  farms.  This  includes  all  types  of 
home-grown  products  consumed  by  farm  families  and  hired 
help,  based  on  farm  prices.  The  expenditure  on  farm  foods 
per  head  was  steadily  decreasing  during  the  period  under 


The  utility  function  corresponding  to,  the 
expenditure  system  when  c^  are  zero  can  be  written 


linear 
as  , 


u(x1  ,x2,. . .  ,xm) 


m 

7T 


i  =  l 


U  (  KX  -j  ,KX2, 


m  b .  Jb .  b . 

.  ,KXm)  =  TT  (KX,.)  1  =  K'  1  IT  Xi1  for  K^O 


m 


But  y  b .  =  1 

i=i  1 


m  b . 

U(KX1,...,KXm)  =  K  it  Xi1  =  KU(X,  ,X2.....Xm) 


■ 


. 


. 
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study  while  the  per  capita  income  was  rising.  This  means 
that  more  and  more  consumers  that  were  consuming  farm 
foods  are  shifting  to  other  types  of  luxurious  foods.  This 
may  be  due  to  the  development  of  new  tastes  or  habits  over 
time  which  were  not  reflected  in  the  system. 

The  price  elasticity  of  expenditure  of  these  four 
commodity  groups  are  lower  when  compared  with  the  elasti¬ 
cities  obtained  in  Chapter  III. 

These  considerations  bring  out  an  important  limita¬ 
tion  of  the  system.  It  is  not  likely  to  provide  a  full 
description  of  actual  behavior  when  the  committed  quanti¬ 
ties  are  negative.  In  such  a  case  a  reformulation  of  the 
system  is  suggested  by  Stone  [22]  which  would  enable  to 
introduce  the  changes  in  tastes  and  habits  into  the  system. 
The  linear  expenditure  system  with  dynamic  coefficients 
has  been  investigated  by  Stone  [23,24,26,27,29]. 
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CHAPTER  V 


CONCLUSIONS 


The  three  econometric  models  set  up  in  this  thesis 
explored  Canadian  consumer  expenditure  behaviour.  The 
modified  traditional  single  equation  demand  models  yield 
empirically  acceptable  explanations  of  demand  for  indivi¬ 
dual  commodity  groups.  The  linear  expenditure  system  is 
a  more  realistic  model  and  also  yielded  satisfactory  re¬ 
sults. 

The  fixed  coefficient  model  describes  consumer  be¬ 
haviour  satisfactorily.  In  fact  the  introduction  of  trend 
in  the  fixed  coefficient  model  does  not  improve  the  results 
but  created  the  problem  of  multicollinearity. 

The  dynamic  demand  functions,  which  are  expected  to 
reflect  the  tastes  and  habits  of  people  over  time,  are 
well  described  in  this  study.  Even  though  the  linear  trend 
and  habit  formation  models  encounter  the  problem  of  multi¬ 
collinearity,  the  proportional  habit  formation  model  gave 
the  best  results.  This  is  an  improvement  over  the  fixed 
coefficient  models  explored  by  many  investigators  with 
lagged  consumption  expenditure  as  an  explanatory  variable. 
The  introduction  of  a  linear  trend  for  the  relative  price 
coefficient  rather  than  income  is  highly  significant. 

The  linear  expenditure  system  gives  estimates  which 
show  unit  income  elasticities  and  low  price  elasticities 


' 
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of  expenditure. 

As  far  as  the  modified  traditional  model  is  con¬ 
cerned,  the  fixed  coefficient  model  is  theoretica  Hy 
plausible.  The  proportional  habit  formation  model  is  the 
best  among  the  variable  coefficient  specifications. 

Overall,  the  per  capita  data  proved  better  than  the 
aggregate  data  in  each  specification.  The  significance 
of  trend  is  noticed  in  all  the  models.  The  income  elasti¬ 
cities  of  expenditure  are  less  than  one  for  all  the  commo¬ 
dities  in  all  models  with  few  exceptions.  This  supports 
the  hypothesis  that  the  commodity  groups  under  considera¬ 
tion  are  largely  necessities.  Based  on  this  investigation 
the  commodity  group  food  can  be  classified  as  an  inferior 
good.  It  is  noticed  from  the  results  that  both  kinds  of 
demand  studies  do  not  differ  as  far  as  the  elasticities  are 
concerned.  The  results  obtained  by  this  study  are  compar¬ 
able  with  similar  studies  based  on  Canadian  economy.  The 
method  of  aggregation  of  commodity  groups  is  comparable 
with  D  .  B  .  S  .  data. 

As  an  improvement,  a  more  disaggregated  model  for 
each  of  the  nineteen  non-durable  goods  could  explain  better 
than  the  aggregate  commodity  groups.  The  fact  that  the 
linear  trend  and  habit  formation  models  did  not  yield 
significant  parameter  estimates  with  proper  signs  suggest 
that  an  attempt  could  be  made  for  more  general  specifica¬ 
tions  of  the  functional  form  of  the  demand  equations. 

As  an  alternative  a  more  sophisticated  estimation 
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methods  can  be  used.  Particularly  when  the  lagged  depend¬ 
ent  variable  is  introduced  as  an  explanatory  variable 
ordinary  least  squares  method  of  estimation  is  not  optim¬ 
al.  Instead  of  fixed  coefficients  in  the  linear  expendi¬ 
ture  system  a  habit  formation  model  could  be  explored  for 
the  Canadian  economy. 
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APPENDIX  I 


THE  DATA  AND  GROUPING 

In  this  study  nineteen  n on-durable  goods  are  con¬ 
sidered.  The  data  were  supplied  by  Mr.  A.S.  Foti,  Chief, 
National  Accounts  Section,  Dominion  Bureau  of  Statistics, 
Ottawa.  Quarterly  data  for  the  period  1956-65  at  constant 
1957  dollars  were  available.  The  data  were  seasonally 
unadjusted.  The  data  covers  the  prices  (price  index), 
consumer  expenditure  (in  millions  of  dollars)  for  each 
of  the  non-durable  goods,  personal  disposable  income  de¬ 
fined  as  personal  income  less  personal  direct  taxes  in 
millions  of  dollars,  population  of  Canada  in  millions  of 
persons,  and  the  consumer  price  index  of  all  goods  and 
services. 

There  are  certain  limitations  in  the  data.  (i)  The 
data  were  not  seasonally  adjusted.  (ii)  The  titles  of  the 
commodities  are  not  well  defined.  In  other  words  the 
goods  covered  under  the  commodity  name  are  not  clearly 
known.  (iii)  Data  are  not  available  for  the  consumer  price 
index  of  all  non-durable  goods  as  such  at  1957  base  year. 

(iv)  The  sum  of  the  expenditure  on  the  individual  nineteen 
non-durable  goods  does  not  add  up  to  the  consumer  expendi¬ 
ture  on  all  non-durable  goods  as  a  whole  in  constant  dol- 
1 ar  terms . 

An  attempt  is  made  to  take  care  of  the  seasonal  adjust- 


ft 

* 

. 

. 
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merits.  The  dummy  variables  S-^S^S^  which  will  take  one 
in  the  corresponding  quarter  and  zero  elsewhere  are  intro¬ 
duced.  The  regression  analysis  is  carried  out  on  actual 
as  well  as  seasonal  dummy  variables.  There  is  no  need  for 
a  fourth  seasonal  dummy  relating  to  the  fourth  quarter, 
and  if  introduced  leads  to  mul ti col  1 i neari ty .  As  far  as 
the  details  of  the  commodity  groups  are  concerned  no 
attempt  is  made  to  check  this.  However  some  details  are 
available  from  the  literature  of  Dominion  Bureau  of  Statis 
tics.  Here  the  major  attempt  is  to  group  the  nineteen 
commodity  groups  further  into  four  major  commodity  groups. 
Care  is  taken  only  in  explaining  the  grouping  of  the  commo 
dities.  With  regards  to  the  third  limitation  of  the  data, 
a  weighted  price  index  of  the  non-durable  goods  is  calcu¬ 
lated  by  using  expenditure  shares  as  weights.  A  value 
share  W..  is  defined  as  the  ratio  of  the  expenditure  of  ith 
commodity  to  total  expenditure  of  all  non-durable  goods. 


19 

W.  =  E./  I  E.  i  =  l  ,2  , .  .  .  ,19 
1  1  i=l  1 


where 

total 

s  ume  r 


E is  expenditure  on  the  ith  commodity  and  £  the 

expenditure  on  all  non-durable  goods.  Thus  the  con- 

19 

price  index  of  all  non-durable  goods  =  ^  W^P^. 


P,.  the  consumer  price  index  of  the  ith  good. 


Also  y  W.  =  1 

i  1 
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The  calculated  price  index  given  above  is  comparable 
with  the  consumer  price  index  of  all  non-du. rable  goods 
at  the  1949  base  year  issues  by  D.B.S.  These  price  in¬ 
dices  are  adjusted  to  1957  base  year  and  then  the  compari¬ 
son  is  made  with  the  calculated  price  index.  The  calcula¬ 
ted  price  index  is  very  close  to  the  reported  price  index 
which  indicated  that  the  method  of  weighing  is  reasonable 
here.  A  comparative  table  is  presented  in  Table  1-1. 

The  ninetten  non-durable  goods  considered  in  this 
study  does  not  exhaust  the  total  expenditure  on  non-durable 
goods.  There  could  be  some  non-durable  goods  that  are  not 
listed  here  and  so  there  could  be  some  more  consumer  ex¬ 
penditure  on  those  goods.  However,  since  the  expenditure 
on  the  nineteen  non-durable  goods  adds  to  92%  of  the  total 
expenditure  on  non-durable  goods  the  analysis  is  carried 
out  with  these  nineteen  commodities  only. 

The  nineteen  non-durable  goods  that  are  considered 
in  this  study  are: 


(1) 

Farm  Foods. 

(2) 

Purchased  Foods . 

(3) 

Meals. 

(4) 

Men's  Clothing. 

(5) 

Women's  Clothing. 

(6) 

Footwear . 

(7) 

Piece  Goods. 

(8) 

Notions. 

(9) 

Armed  Force  Clothing. 
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TABLE  1-1 

COMPARISON  OF  ACTUAL  PRICE  INDEX  WITH  CALCULATED 
PRICE  INDEX  FOR  ALL  NON-DURABLE  GOODS  ,  (  1  957  =  1  00  ), 

SEASONALLY  UNADJUSTED 


Quarter 

Year 

I 

II 

III 

IV 

1956 

95.803 

(96.394)* 

95.919 

(96.943) 

98.025 

(97.550) 

99.660 

(97.723) 

1957 

99.218 

(99.804) 

100.938 

(99.978) 

100.949 

(100.238) 

99.317 

(100.267) 

1958 

101  .499 
(102.059) 

103.633 

(102.290) 

102.880 

(102.666) 

102.080 

(102.810) 

1959 

102.517 

(102.492) 

102.615 

(102.666) 

103.185 

(102.897) 

103.568 

(102.753) 

1960 

102.827 

(103.186) 

103.502 
(103.591 ) 

103.944 

(103.822) 

104.292 

(104.024) 

1961 

104.950 

(104.458) 

104.256 

(104.602) 

105.024 

(104.689) 

104.487 

(104.747) 

1962 

104.684 

(105.325) 

104.395 

(105.932) 

105.768 

(106.019) 

106.907 

(106.279) 

1963 

106.915 

(107.637) 

111  .313 
(108.100) 

109.315 

(108.215) 

108.600 

(108.389) 

1964 

108.580 

(109.487) 

109.448 

(109.603) 

112.554 

(110.094) 

110.000 

(110.210) 

1965 

109.729 
(111 .250) 

111.763 
(111 .944) 

113.427 

(112.464) 

113.281 

(112.435) 

*  Figures 
index  by 

in  the  parentheses  refer 

D.B.S. 

to  the  actual 

price 
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(10)  Household  Supplies. 

(11)  Soap  and  Cleaning  Supplies. 

(12)  Fuel. 

(13)  Electricity. 

(14)  Gas. 

(15)  Hardware . 

(16)  Tobacco  Products. 

(17)  Alcoholic  Products. 

(18)  Drugs  and  Cosmetics. 

(19)  Newspapers  and  Magazines. 

The  grouping  of  the  data  is  arbitrary  but  can  be 
justified  according  to  the  likeness  of  the  commodities. 

For  example  all  food  products  or  all  commodities  relating 
to  food  are  grouped  under  the  commodity  group  Food.  Simi¬ 
larly  the  commodity  group  Clothing  represents  all  goods 
used  for  wearing.  In  the  case  of  Household  goods,  all 
household  operating  goods  like  cleaning  and  maintenance 

i 

goods  are  grouped  together.  The  final  group  named  as  Plea¬ 
sure  goods  is  not  so  homogeneous  as  the  other  three.  The 
homogeneity  here  is  that  all  those  goods  used  for  amuse¬ 
ment  or  recreational  purposes  are  put  together.  There 
could  be  a  variety  of  ways  for  grouping  the  commodities. 

But  this  grouping  is  comparable  with  many  of  the  investi¬ 
gators  such  as  Prais  and  Houthakker  [20],  Parks  [16],  and 
Poliak  and  Wales  [17]. 

Group  (A)  Food:  Farm  foods,  purchased  foods,  and  meals. 
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Group  (B)  Clothing:  Men's,  women's,  and  children's  clothing, 

footwear,  piece  goods,  notions,  armed 
force  clothing. 

Group  (C)  Household  goods:  Household  supplies,  soaps  and 

cleaning  supplies,  fuel,  electricity, 
gas  ,  and  hardware . 

Group  (D)  Pleasure  goods:  Tobacco  products,  alcoholic  pro¬ 
ducts,  drugs  and  cosmetics  and  news¬ 
papers  and  magazines. 

The  aggregate  expenditure  and  the  aggregate  price 
index  of  the  four  commodity  groups  under  consideration  are 
obtained  by  a  modified  method  of  Barten  [3].  Since  all 
tiie  expenditures  are  at  the  constant  dollars  the  aggregate 
expenditure  is  simply  the  sum  of  the  expenditures  of  the 
commodities  within  that  group.  If  E .  the  expenditure  on 
the  ith  good,  i =1,2,.  ..,19,  in  the  order  given  above  then, 

3 

Aggregate  expenditure  on  Food  E  =  l  E . 

A  i  =  1  1 


9 

Aggregate  expenditure  on  Clothing  ER  =  J  E . 

B  i=4 

Aggregate  expenditure  on  Household  goods  E^  = 


1  5 


I 


i  =  1  0 


19 

Aggregate  expenditure  on  Pleasure  goods  E^  =  l  E^ 


Let  N  be  the  population  of  Canada  in  millions  of 
people,  then  the  per  capita  expenditure  is  obtained  by 


.  fcnfi 


. 
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dividing  the  consumer  expenditure  on  a  commodity  with  the 
population.  Aggregations  are  done  as  before  with  per  capi¬ 
ta  expenditure  on  each  commodity. 

Let  represent  the  value  share  of  these  nineteen 
non-durable  goods  as  defined  earlier.  Write, 


3 

I 


i  =1 


9 

I 

i  =4 


W 


W 


c 


15 

l  w 

i  =1  0  1 


19 

I 

i  =1  6 


These  are  the  aggregate  value  shares  of  the  four  commodity 
groups  called  as  the  average  value  share  of  the  composite 
commodity  group  A,  B,  C,  and  D.  For  example  WA  represents 
the  proportion  of  expenditure  on  food  out  of  all  non-durable 
goods  .  Def i ne , 


wi  A 

=  w./wA 

i  =  1  ,2,3. 

wiB 

=  VWB 

i =4, 5, 6, 7, 8, 9. 

wiC 

“  Vwc 

i'=  10,11  ,12,13,14,15. 

wiD 

=  VWD 

i =16, 17, 18, 19. 

. 


* 


■ ! 
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w-j  j\  represents  the  average  share  of  food  spent  on  commo¬ 
dity  i  say  farm  foods.  These  are  the  weights  used  in  form¬ 
ing  the  aggregate  price  index  of  each  group.  Let  Pi  repre¬ 
sent  the  price  index  of  the  ith  commodity  i  =  1  , 2  ,  . . .  ,  1 9  , 
in  the  same  order  given  above.  Then, 

3 

Aggregate  price  index  of  Food  Pn  =  V  w.nP* 

A  •  “  i  1 A  1 

9 

Aggregate  price  index  of  Clothing  Pn  =  V  w.nP. 

B  iB  i 

15 

Aggregate  price  index  of  Household  goods  Pr  =  7  w-rP. 

c  1=10  lC  ’ 

19 

Aggregate  price  index  of  Pleasure  goods  Pn  =  l  w.nP. 

u  i=16  i 

The  constructed  price  indices  are  closely  comparable 
with  the  price  index  of  Food,  Clothing,  and  Household  goods 
reported  by  D.B.S.  at  1949  base  year  adjusted  for  1957 
base.  Thus  the  method  of  aggregation  is  justified.  There 
is  no  price  index  for  Pleasure  goods.  However,  it  should 
be  noted  that  the  contents  of  the  commodity  groups  reported 
by  D.B.S.  are  not  known.  But  it  is  worth  attempting  a 
comparison  with  it.  Comparison  of  actual  (reported  by 
D.B.S.)  and  calculated  price  indices  are  shown  in  Tables 
1-2,  1-3,  and  1-4.  In  the  Household  commodity  group  there 
are  some  deviations  of  the  calculated  price  index  from  the 
actual  price  index.  This  may  be  due  to  the  classification 
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TABLE  1-2 

COMPARISON  OF  ACTUAL  PRICE  INDEX  WITH  CALCU¬ 
LATED  PRICE  INDEX  FOR  FOOD,  (1957=100), 
SEASONALLY  UNADJUSTED 


Quarter 

Year 

I 

II 

III 

IV 

1956 

93.077 

(94.545)* 

93.377 

(95.929) 

97.442 

(95.979) 

99.243 

(96.457) 

1957 

98.893 

(100.000) 

101  .735 
(100.235) 

101 .549 
(99.746) 

99.325 

(100.000) 

1958 

101  .964 
(102.614) 

105.677 

(102.895) 

104.001 

(102.867) 

102.372 

(103.514) 

1959 

103.482 

(102.108) 

102.421 

(102.474) 

102.659 

(102.052) 

102.898 

(101.827) 

1960 

102.162 

(102.642) 

102.890 

(103.289) 

103.542 

(102.727) 

104.205 

(103.343) 

1961 

104.748 

(104.245) 

103.935 

(104.245) 

104.787 

(104.723) 

103.559 

(105.060) 

1962 

105.098 

(105.735) 

105.459 

(106.213) 

107.380 

(106.578) 

107.284 

(107.393) 

1963 

108.355 

(109.249) 

107.903 

(109.502) 

111.136 
(110.261  ) 

109.364 

(110.626) 

1964 

110.170 
(111  .132) 

110.317 

(110.992) 

112.563 

(112.088) 

110.344 

(112.482) 

1965 

111.165 

(113.410) 

113.253 

(114.253) 

115.518 

(115.406) 

115.642 

(115.490) 

* 


Figures  in  the  parentheses  correspond  to  the  actual 
price  index  reported  by  D.B.S. 
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TABLE  1-3 

COMPARISON  OF  ACTUAL  PRICE  INDEX  WITH  CALCU¬ 
LATED  PRICE  INDEX  FOR  CLOTHING,  (1957=100), 
SEASONALLY  UNADJUSTED 


Quarter 

Year 

I 

II 

III 

IV 

1956 

100.333 

(100.099)* 

100.500 

(100.069) 

100.212 

(100.069) 

100.130 

(100.069) 

1957 

99.359 

(99.669) 

100.066 

(99.700) 

99.824 

(100.284) 

100.971 

(100.345) 

1958 

100.338 

(100.867) 

101  .208 
(100.898) 

100.992 
(  1  01  .328) 

101  .624 
(  1  01  .359  ) 

1959 

100.358 

(100.990) 

100.777 

(100.929) 

100.768 
(  1  01  .543) 

102.018 
(  1  01  .605) 

1960 

100.997 

(101.851) 

101  .891 
(101 .974) 

101  .393 
(102.527) 

102.761 

(102.527) 

1961 

102.174 
(  1  03.571  ) 

103.299 

(103.725) 

103.264 
(  103.84,8) 

104.141 

(103.756) 

1962 

102.666 

(103.756) 

103.725 

(104.616) 

103.455 

(105.015) 

106.484 

(104.985) 

1963 

105.618 

(106.429) 

106.485 

(107.258) 

106.340 

(107.535) 

109.365 

(107.688) 

1964 

108.527 

(109.317) 

109.433 

(109.839) 

109.512 

(110.146) 

1 1 1  .276 
(110.300) 

1965 

109.632 

(110.099) 

111.098 
(111  .775  ) 

110.835 

(112.205) 

113.434 

(112.358) 

* 


Figures  in  the  parentheses  correspond  to  the  actual 
price  index  reported  by  D.B.S. 


. 

93 


TABLE  1-4 

COMPARISON  OF  ACTUAL  PRICE  INDEX  WITH  CALCU¬ 
LATED  PRICE  INDEX  FOR  HOUSEHOLD  GOODS,  (1957=100), 

SEASONALLY  UNADJUSTED 


Quarter 

Year 

I 

II 

III 

IV 

1956 

97.795 

(97.548) 

97.717 

(97.826) 

97.705 

(97.966) 

98.618 

(98.077) 

1957 

100.480 

(99.749) 

100.105 

(99.832) 

99.806 

(100.195) 

99.793 

(100.222) 

1958 

99.938 

(100.947) 

99.679 
(  1  01  .058) 

99.327 

(101.198) 

99.146 

(101.365) 

1959 

99.819 

(102.368) 

100.767 

(102.507) 

101 .514 
(102.674) 

100.993 

(102.786) 

1960 

100.667 

(103.009) 

101  .856 
(103.009) 

102.550 

(103.064) 

100.723 

(103.120) 

1961 

100.536 

(102.869) 

101  .374 
(102.814) 

102.349 

(102.758) 

100.581 

(102.814) 

1962 

100.322 

(103.204) 

101  .323 
(103.259) 

102.599 

(103.399) 

100.930 

(103.399) 

1963 

101  .176 
(103.965) 

102.963 

(103.622) 

102.252 

(103.482) 

100.363 

(103.455) 

1964 

100.298 

(103.733) 

102.091 
(  1  03.761  ) 

103.229 

(103.872) 

110.787 

(104.012) 

1965 

100.678 
(  1  04.541  ) 

101.916 

(104.485) 

103.375 

(104.653) 

100.744 

(104.680) 

* 


Figures  in  the  parentheses  correspond  to  the  actual 
price  index  reported  by  D.B.S. 
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of  the  commodity  group.  The  group  of  Household  goods  con¬ 
tain  not  only  the  household  supplies  but  many  other  house 
cleaning  and  maintenance  commodities.  But  in  the  reported 
figures  by  D.B.S.  this  group  correspond  to  only  household 
supplies.  The  other  two  commodity  groups  have  the  price 
indices  which  are  very  close  to  the  D.B.S.  indices. 


. 


APPENDIX  II 


THE  DATA 


The  aggregate  data  utilized  in  this  thesis  is  given 
in  this  appendix.  The  Personal  disposable  income,  con¬ 
sumer  price  index  of  all  goods  and  services,  and  popula¬ 
tion  of  Canada  are  also  shown  here.  The  detailed  expendi¬ 
ture  and  price  index  for  fourteen  non-durable  goods  are 
given  in  Reddy  [21].  The  figures  for  the  other  five  non¬ 
durable  goods  are  available  from  Professor  A.  Buse, 
Department  of  Economics,  University  of  Alberta,  Edmonton. 


' 
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TABLE  1 1 -1 

AGGREGATE  CONSUMER  EXPENDITURE  ON  FOOD 
MILLIONS  OF  1957  DOLLARS 


Quarter 

Year 

I 

II 

III 

IV 

1956 

1086.599 

1211  .300 

1244.699 

1224.400 

1957 

1143.800 

1227.899 

1282.199 

1314.899 

1958 

1175.200 

1237.399 

1305.099 

1340.699 

1959 

1210.100 

1320.999 

1379.600 

1403.000 

1960 

1285.000 

1369.900 

1437.500 

1441 .700 

1961 

1272.599 

1 403 .100 

1453.599 

1462.199 

1962 

1348.899 

1433.500 

1475.099 

1500.299 

1963 

1364.500 

1467.799 

1502.899 

1537.399 

1964 

1415.000 

1491 .800 

1 551 .800 

1606.700 

1965 

1434.500 

1 543.399 

1 598.900 

1663.900 
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TABLE  1 1  - 2 

AGGREGATE  PRICE  INDEX  FOR  FOOD  (1957=100) 


Quarter 

Year 

I 

1 1 

III 

IV 

1956 

93.0773 

93.3768 

97.4419 

99.2431 

1957 

98.8928 

1  01  .7346 

1  01  .5489 

99.3247 

1958 

1  01  .9636 

105.6768 

104.0007 

102.3721 

1959 

103.4917 

102.4105 

102.6594 

102.8983 

1960 

102.1621 

102.8899 

103.5420 

104.2053 

1961 

104.7476 

103.9352 

104.7872 

103.5592 

1962 

105.0975 

105.4590 

107.3802 

107.2940 

1963 

108.3551 

107.9033 

111  .1358 

109.3642 

1964 

110.1696 

110.3170 

112.5628 

110.3438 

1965 

111  .1651 

113.2534 

115.5183 

115.6422 
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TABLE  1 1  - 3 

AGGREGATE  CONSUMER  EXPENDITURE  ON  CLOTHING 
MILLIONS  OF  1957  DOLLARS 


Quarter 

Year 

I 

II 

III 

IV 

1956 

337.0996 

417.6995 

376.4993 

576.4993 

1957 

345.2993 

442.1995 

394.5996 

576.8994 

1958 

363.6990 

437.3994 

404.2991 

606.1995 

1959 

377.3994 

456.3997 

417.8997 

628.1997 

1960 

375.5996 

483.8992 

437.4993 

647.3997 

1961 

397.4995 

477.7996 

449.0996 

645.0989 

1962 

402.3994 

503.0989 

462.5996 

659.7993 

1963 

400.3992 

510.5991 

477.1  99,5 

674.0991 

1964 

424.9990 

508.8992 

494.6990 

703.7991 

1965 

422.0996 

537.3989 

521 .4988 

739.6990 
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TABLE  1 1  - 4 

AGGREGATE  PRICE  INDEX  FOR  CLOTHING  (1957=100) 


Quar ter 
Year 

I 

II 

III 

IV 

1956 

100.3334 

100.5003 

100.2115 

100.1301 

1957 

99.3591 

100.0664 

99.8244 

100.9712 

1958 

100.3383 

1  01  .2078 

100.9919 

1  01  .6239 

1959 

100.3584 

100.7773 

100.7682 

102.0181 

1960 

100.9970 

101 .8911 

1  01  .3934 

102.7606 

1961 

102.1742 

103.2994 

103.2636 

104.1412 

1962 

102.6663 

103.7251 

103.4545 

106.4839 

1963 

105.6177 

106.4849 

106.3400 

109.3651 

1964 

108.5271 

109.4328 

109.5122 

1  1  1  .2757 

1965 

109.6319 

1  1  1  .0975 

110.8351 

113.4339 

' 


105 


TABLE  1 1 -5 

AGGREGATE  CONSUMER  EXPENDITURE  ON  HOUSEHOLD  GOODS 
MILLIONS  OF  1957  DOLLARS 


Quarter 

Year 

I 

II 

III 

IV 

1956 

277.0996 

21  1  .3999 

185.3999 

271  .0996 

1957 

295.6995 

212.9999 

1 83 . 5999 

285.6995 

1  958  . 

306 . 7993 

221  .2999 

189.9999 

310.7996 

1959 

338.0994 

236.9999 

195.1999 

321  .5994 

1960 

348.7996 

243.6999 

197.2999 

327.1997 

1961 

354.6995 

263.0999 

201  .3999 

333.1997 

1962 

400.9995 

272.7996 

208.5999 

364.4998 

1963 

413.1997 

282.5996 

219.8999 

369.8997 

1964 

410.2998 

298.5999 

223.6999 

395.7996 

1965 

435.1995 

313.4995 

235.5999 

413.9998 

' 
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TABLE  1 1 -6 

AGGREGATE  PRICE  INDEX  FOR  HOUSEHOLD  GOODS 

( 1 957=1 00) 


Quarter 

Year 

I 

II 

III 

IV 

1956 

97.7947 

97.7173 

97.7051 

98.6184 

1957 

100.4800 

100.1054 

99.8062 

99.7928 

1958 

99.9378 

99.6786 

99.3270 

99.1462 

1959 

99.8187 

100.7668 

101 .5144 

100.9926 

1960 

100.6667 

1  01  .8560 

102.5498 

100.7234 

1961 

100.5355 

1  01  .3739 

102.3486 

100.5813 

1962 

100.3217 

1  01  .3233 

102.5987 

100.9295 

1963 

101  .1759 

102.9629 

102.2520 

100.3626 

1964 

100.2984 

102.0911 

103.2285 

100.7872 

1965 

100.6779 

101  .9162 

103.3748 

100.7440 

• 
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TABLE  1 1  - 7 

AGGREGATE  CONSUMER  EXPENDITURE  ON  PLEASURE  GOODS 
MILLIONS  OF  1957  DOLLARS 


Quar ter 
Year 

I 

II 

III 

IV 

1956 

385.7998 

414.8994 

450.9995 

577.5996 

1957 

394.3997 

451 .4995 

494.4998 

586.0996 

1958 

415.2996 

471  .1  995 

494.1997 

603.7996 

1959 

431  .6995 

487.7998 

515.1997 

619.6997 

1960 

439.9995 

495 . 5994 

527.3997 

630.9995 

1961 

461  .9998 

533.0996 

560.5996 

629.9993 

1962 

485.6997 

561  .4995 

570.4998 

658.3997 

1963 

499.7996 

572.1995 

595.5996 

677.5996 

1964 

509.4995 

578.5999 

620.0994 

700.7993 

1965 

533.8997 

621  .0000 

652.4993 

754.6995 

:<J|  ■  3  %  SMI  QVJ  !MM*  » 
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TABLE  1 1 -8 

AGGREGATE  PRICE  INDEX  FOR  PLEASURE  GOODS 

(1957=100) 


Quarter 

Year 

I 

II 

III 

IV 

1956 

98.0332 

97.9234 

97.9901 

98.4533 

1957 

99.0359 

99.7586 

100.3821 

100.8654 

1958 

102.3521 

102.4248 

102.7846 

103.3475 

1959 

103.6720 

105.5749 

107.031 1 

107.7734 

1960 

107.9320 

107.5214 

107.6776 

107.8098 

1961 

107.6042 

107.3289 

107.9090 

108.9583 

1962 

108.8595 

109.0474 

1  09 . 4  0  6  '9 

109.6015 

1963 

109.2726 

109.2396 

109.6628 

110.4963 

1964 

110.8805 

1  1  1  .0735 

1  1  1  .6227 

113.1990 

1965 

113.3298 

113.6035 

114.0560 

114.7429 
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TABLE  1 1 -9 

PERSONAL  DISPOSABLE  INCOME  (PERSONAL  INCOME  LESS 
PERSONAL  DIRECT  TAXES)  MILLIONS  OF  DOLLARS 


I 

II 

III 

IV 

1956 

4330 

4755 

6017 

5051 

1957 

4801 

5133 

6013 

5327 

1958 

5184 

5592 

6397 

5741 

1959 

5528 

5972 

6760 

5976 

1960 

5812 

6035 

7025 

6212 

1961 

6071 

6292 

7023 

6625 

1962 

6459 

6874 

7896 

7014 

1963 

6737 

7272 

8498 

7511 

1964 

7400 

7571 

8732 

8022 

1965 

8084 

8214 

9749 

8943 

no 


TABLE  1 1  -  1 0 

CONSUMER  PRICE  INDEX  OF  ALL  GOODS  AND 
SERVICES  (1957=100) 


I 

II 

III 

IV 

1956 

95.10 

95.6 

96.99 

98.5 

1957 

98.96 

100.0 

100.5 

100.5 

1958 

101.6 

103.0 

102.7 

103.0 

1959 

103.8 

103.9 

104.0 

104.5 

1960 

104.6 

105.0 

105.1 

105.4 

1961 

105.8 

105.8 

106.1 

105.9 

1962 

106.4 

107.0 

107.8 

107.6 

1963 

108.0 

108.4 

109.6 

109.2 

1964 

109.6 

110.1 

111.3 

110.9 

1965 

111.4 

112.2 

113.5 

113.4 

19  56 

1957 

1958 

1959 

1960 

1961 

1962 

1963 

1964 

1965 


TABLE  1 1-11 


1  1  1 


POPULATION  OF  CANADA 
(MILLIONS  OF  PERSONS) 


I 

II 

III 

IV 

15.99 

16.08 

16.21 

16.35 

16.48 

16.61 

16.73 

16.85 

16.96 

17.08 

17.18 

17.28 

17.38 

17.48 

17.58 

17.68 

17.77 

17.87 

17.96 

18.05 

18.15 

18.24 

18.32 

18.40 

18.49 

18.57 

18.65 

18.73 

18.81 

18.90 

18.98 

19.07 

19.15 

19.23 

19.32 

19.40 

19.49 

19.57 

19.65 

19.74 

